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Subject: Results of GC/MS Analyses for Well 23, Fractions: Base, 
Fraction III, Neutral, Acid; SAS 1141E 

Enclosed please find the results of the GC/MS analyses for Well 23, fractions. 
Sample extraction was performed by continuous liquid-liquid extraction 
according to procedures in EPA Method 625. The extract was concentrated to 
10 ml using Kuderna-Danish evaporation and was split into two 5 ml aliquots. 
One aliquot was further concentrated to 1 ml using nitrogen blowdown. The 
other aliquot was diluted to 50 ml with methylene chloride and fractionated 
into acids, base, neutrals following the procedures in SAS 1141E Protocol. The 
GC/MS results of the whole extract have been submitted on February 28, 1985. 
Spiking level of the stable-labeled isotopes is 100 yg total or 1^51 
wg/L of sample. Sample volume taken for extraction is 7.4 L. Figure 1 
outlines sample extraction and fractionation scheme. The following is a list 
of deliverables: 

1. DFTPP (form, plot, list format) for 2/13/85. 

2. Solvent blank for 2/13/85 (RIC; diagnostic report; quantitation report) 

3. GC/MS standard for 2/13/85 (RIC; RT diagnostic report; RP diagnostic 
report; RT quantitation report; RP quantitation report; calibration 
check forms) 

4. Concentration data for 8412-016-1 — Well 23, base fraction (data form; 
RIC; RT diagnostic report; RP diagnostic report, RT quantitation 
report; RP quantitation report; quantitation report for other compounds 
found in sample; spectra: enhanced, unenhanced, library display of 3 
best fits (pages 001 through 111); peak areas. 

5. Concentration data for 8412-016-1 ~ Well 23, fraction III (data form; 
RIC; RT diagnostic report; RP diagnostic report, RT quantitation 
report; RP quantitation report; quantitation report for other compounds 
found in sample; spectra: enhanced, unenhanced, library display of 3 
best fits (pages 450 through 500); peak areas. 
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6. Concentration data for 8412-016-1 -- Well 23, neutral fraction (data 
form; Table 1; RIG; RT diagnostic report; RP diagnostic report, RT 
quantitation report; RP quantitation report; quantitation report for 
other compounds found in sample; spectra: enhanced, unenhanced, library 
display of 3 best fits (pages 001 through 358); peak areas. 

7. Concentration data for 8412-016-1 — Well 23, acid fraction (data form; 
Table 2; RIC; RT diagnostic report; RP diagnostic report, RT quantitation 
report; RP quantitation report; quantitation report for other compounds 
found in sample; spectra: enhanced, unenhanced, library display of 3 
best fits (pages 001 through 200); peak areas. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EHSL - Las Vegas 

Curtis Ross 
EPA Region V 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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Carbazole 
4-Hydroxybipheny1 
l-Naphthylamtne 
Acridine l lX lo.5b a *;^o 

1.2.3-Trlmethylbenzene 
Quinoline 

2,3,5-Trimethylphenol 
3-Methyl-cholanthrene 
7,12-01methyTbenz(a)anthracene 
1-Naphtho1 
2.3.4-Trichlorophenol 

2,3,4,5-Tetrachlorophenol 

4-Aininobiphenyl 

Thiophene 

l3H-D1benzo(a,1)carbazo1e 

CK 
Field Surrogates Percent Recovery 

Acenaphthene-djo 

Pyrene-Dio 

PeryTene-di2 
Naphthalene-ds 
Phenol-ds 

Carbazole-d3 yjT) 
BenzD(a)pyrene-di2 
2-Naphthylamine-dy 
Quinoline-dy ^>4 
D1benzo(a,h)anthracene-dx2 
1,2-Benz(a)anthracene-di2 

Laboratory Surrogatges^ Percent Recovery 

Naphthol-dy ^ . 
Acridine-dg 
Pyridine-ds 
Chrysene-di2' 
FTuoranthene-dxo 
Benzo(e)pyrene-di2 

NA - Not able to see by 6C/HS 
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Quinollne 
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Acenaphthene-dio 

Pyrene-Djo 

Perylene-di2 
Naphthalene-da 

Phenol-da 

Carbazole-d3 

Benzo(a]pyrene-dx2 
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Oibenzo(a,h}anthracene-d22 

1,2-Benz(a)anthracene-d22 
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4-Hydroxyb1phenyl 
I'-Naphthylamlne 

Acrldine 

1.2.3-Trlniethylbenzene 

Quinollne 

2,3,5-Tr1niethyTpheno1 

3-Nethy1-cholanthrene 

7,12-D1methy1benz(a)anthracene 

l-Naphtho1 

2.3.4-Trichlorophenol 

2,3,4,5-Tetrach1oropheno1 

4-Aininob1phenyl 

Thiophene 

l3H-D1benzo(a,i)cBrbazo1e 

2)9. C? 

MA-

[oHo 

Field Surrogates 
Acenaphthene-dio 
Pyrene-Dio 
Perylene-di2 
Naphthalene-dg 
Phenol-dg 
Carbazole-dg 
Benzo(a}pyrene-di2 
2-Naphthylainine-d7 

Quinoline-dy 

D1benzo(a,h)anthracene-di2 
1,2-Benz(a).anthracene-di2 

Laboratory Surrogatoes 
Naphthol-d; 
Acridine-dg 
Pyrldine-dg 
Chryscne-dx2 
Fluoranthene-dxo 
Benzo(e)pyrene-dx2 

Percent Recovery 
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Table 1. Compounds Identified in Hell 23, Neutral Fraction 

Scan Approximate 
Number Compound Identification Concentration (yg/L) 

303 Dimethyl-thiophene 0.20 

327 /' Xylene P 

387 ^3-Alkylbenzene 0.75 

435 Trichloropropene 0.77 

480 C3-AlkyTbenzene 3.18 

499 C3-Alkylbenzene 1.78 

524 C3-Alkylbenzene 1.45 

537 Methyl-ethenylbenzene 0.47 

566 C3-Alkylbenzene 7.64 

570 Benzofuran 4.08 

639 C3-AlkyTbenzene 3.24 

645 C4-Alkylbenzene P 

649 Methyl-ethenylbenzene 1.00 

666 11^ Dihydro-indene 18.44 

683 Alcohol (Ca ?) P 

689, 693 ^1- Indene 17.76 

716 C4-Alkyl'benzene 0.10 

727 C4-Alkylbenzene 0.28 

734 C4-Alkylbenzene 0.39 

785 C4-Alkylbenzene P 

787 C4-Alkylbenzene 1.23 

798 Dihydro-methyl-indene 3.37 

P - Present but not quantitated. 



Table 1. Compoundis Identified in Well 23, Neutral Fraction 
(Continued) 

Scan 
Number Compound Identification 

Approximate 
Concentration (pg/L) 

804 

830, 834, 

846, 858 

876 

886 

927 

952, 956 

967 

1029 

1046 

1072 

1113 

1202 

1249 

1258 

1272 

1309 

1455 

1484 

1500 

1533 

1568 

841 

C4-ATkylbenzene 

Phenyl-propenal or Ethenyl-benzaldehyde 

or Methyl-benzofuran 

C4-Alkylbenzene 

C4-Alkylbenzene 

Hethyl-propenylbenzene or Dihydro-methyl-indene 

Dihydro-methyl-indene 

Tetrahydro-cycloprop(a)indene 

Naphthalene 

Dibenzothlophene 

Dihydro-dimethyl-indene 

Phenyl-butenone or Dimethyl-benzofuran 

Dimethyl-indene 

•J 

Dihydro-indenone 

Methyl-benzothiophene 

2-Methyl-naphthalene 

1-Methyl-naphthalene 

Biphenyl 

C2-Alkyl-naphthalene 

C2-Alkyl-naphthalene 

C2-Alkyl-naphthalene 

C2-ATkyl-naphthalene 

P - Present but not quantitated. 
^ Quantitation of peak at scan 830. 
b Quantitation of peak at scan: 841. 
^ Quantitation of peak at scan 846. 
^ Quantitation of peak at scan 858. 

CI UJCIA-K CLUr-

2.52a 
b c d 

2.23 ; 1.46 ; 0.80 

1.02 

1.26 

3.34 

8.02 

7.98 

19.31 J* 

4.15 

P 

1.36 

0.38 

5.62 

6.05 

1.74 j*. 

33.20 

13.57 

2.46 

9.37 

17.96 

7.06 

J.J 



Table 1. Compounds Identified in Well 23, Neutrail Fraction 
(Continuedi) 

Scan 
Number Compound Identification 

Approximate 

O 

O 

1581 'i S"'* Acenaphthylene * 

1653 Acenaphthene 37.89 

1709, 1712 •:! Dibenzofuran 22.31 

1800 C3-Alkyl-naphthalene 2.05 

1831, 1834 Fluorene 32.75 

1860 Propenyl-naphthalene or methyl-biphenyl 3.51 

1875 Propenyl-naphthalene or methyl-biphenyl 2.02 

1901, , 1923 C13H10 (biphenyl carboxaldehyde 
or methyl-dibenzofuran) 

4.75e; 4.94f 

2057 i- '• Methyl-fluorene 1.86 

2160 '' t Phenanthrene * 

2217 Aliphatic compound (alcohol ?) 15.43 

2326 Alkene 25.59 

2343 Methyl-phenanthrene P 

2357 Alcohol P 

2478 Alkene P 

2650 Alkene P 

2654 Alkene P 

2657 Alcohol 83.42 

2660, 2663 Pyrene + Pyrene-djo * 

2666 Alkene 19.68 

P - Present but^not quantitated. 
* Quantitation^given on the data form for neutral fraction. 
6 Quantitaiton of peak at scan 1901. 
•f Quantitaiton of peak at scan 1923. 



Table 1. Compounds Identified in Well 23, Neutral Fraction 
(Continued) 

Scan Approximate 
Number Compound Id:entification Concentration (ug/L) 

2688 Fatty acid ester 18.14 

2696 Fatty acid ester 6.01 

2713 Long chain aldehyde 3.65 

2719 Fatty acid ester 3.77 

2742 Fatty acid ester 22.33 

2759 Alkene 5.94 

2794 Methyl-pyrene 0.71 

2799 C12H9N3 or C13H9ON P 

2817 '• Methyl-pyrene 6.02 

2895 Alkene 21.69 

2929 Alcohol 2.72 

3073 Azelate P 

3194 Alkane P 

3252 Bis(2-ethylhexyl)phthalate n-

3312 Alkane p 

P - Present but not quantitated. 

* - Quantitation given on the data form for neutral fraction. 
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Carbazole 
4-Hydroxybiiphenyl 
1-Naphthylamine 
Acrldlne 

1.2.3-TrimethyTbenzene 

OuinoTine 

2,3,5-TriinethyTphenol 

3-Methy1-cholanthrene 

7,12-Diinethylbenz(a)anthracene 

1-Naphthol 

2.3.4-Trichlorophenol 
2,3,4,5-Tetrachlorophenol 
4-Aniinobiphenyl 
Thiophene 
13H-D1benzo(a,i)carbazole 

oJ 
Field Surrogates 
Acenaphthene-djo 
Pyrene-Dio 
Perylene-di2 
Naphthalene-dg 
Phenol-ds 
CarbazoTe-d3 

Benzo,(a)ipyrene-di2 
2-Naphthylamine-d7 

Quinoline-dy 

Oibenzo(a,hi}anthracene-d22 

1,2-Benz(a)anthracene-di2 

Laboratory Surrogat^es 
Naphthol-d7 
Acr1dine-d9 
Pyrid1ne-d5 
Chrysene-di2* 
Fluoranthene-dio 
Benzo{e).pyrene-d|2 

I2M 

|S.9c 

IS 

MPf 

IHTWC 

S.93L 

c^) C^) 

5.11 

II,"fT 3.78 

A" 

13.5i 

Percent Recovery 

Percent Recovery 

5o 

(iff. yre^. 
NA - Not dble to see by GC/NS ' 
^|A^- Ovo-f k-re^^i Qcii^S S-h.Y\4cKy,tl 



Table 2. Compounds Identified In Well 23, Acid Fraction 

Sean 
Number 

581 

343 

674 

757 

765 

817 

853 

858 

862 

977 

1030 

1085 

1234 

1563 

1633 

2177 

2197 

2304 

2338 

2451 

2455 

Compound Identification 

Phenol + Phenol-ds 

8utoxy-ethanol 

Hydroxy-benzaldiehyde 

Methyl-phenol 

2-Methyl-phenol 

4-Methyl-phenol 

Dimethyl-phenol 

Dimethyl-phenol 

Dimethyl-phenol 

Dimethyl-phenol 

Dimethyl-phenol 

C3-Alkyl-phenol 

C3-Alkyl-phenol + Dihydro-indenone 

Acenaphthylene 

Acenaphthylene 

Fatty acid 

Alkane 

Alkene 

Alcohol 

Alcohol or long chain aldehyde 

Di-n-butyl-phthalate + 
fatty acid methyl ester 

Approximate 
Concentration fiiq/L) 

0.16 

0.55 

0.47 

0.28 

a 

0.31 

0.82 

0.78 

P 

1.48 

0.66 

3.64 

a 

a 

1.06 

2.12 

5.64 

8.50 

5.37 

a 

® See data form for Well 23, acid fraction. 

P - Present but not quantitated. 



Table 2. Compound's 23, Acid Fraction 

Scan Approximate 
Number Compound Identification Concentration (yg/L) 

2462 Butyl-2-methylpropyT-phthalate 0.44 

2481 Fatty acid 2.90 

2610 Alkene (?) 128 

2616 Alkene 32.44 

2637 Alcohol or alkene 6.59 

2665 Fatty acid methyl ester 4.07 
I 

2681 Alkene 2.24 

2720 Fatty acid methylester or alkene 8.93 

2785 Unknown 1.71 

2806 C13H9ON or C12H9N3 0.62 

2875 Alkene 6.22 

2982 Alcohol 18.68 

3053 Azelate 3.21 

3099 Unknown 4.76 

3234 8is(2-ethylhexyl}phthalate 3.77 

3314 Unknown (glycol-type compound) 5.31 

3328 Unknown (glycol-type compound) 2.26 

3490 Unknown 2.96 

3548 Unknown 4.63 

3603 Unknown 1.44 

3616 Unknown (glycol-type compound) 4.47 
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Table 2. Compounds Identified in Well 23, Acid Fraction 

(Continued) 

Scan Approximate 
Number Compound Identification Concentration (ug/L) 

3637 Unknown (glycol-type compound 8.59 

3871 Long chain Aldehyde or ATkene 1.35 

3891 Unknown (glycol-type compound) 2.79 

3916 Unknown (glycol-type compound) 8.72 

4060 Alkene or long chain aldehyde 0.63 

4146 Unknown (glycol-type compound) 1.50 

4176 Unknown (glycol-type compound) 3.05 

4240 Unknown 1.73 



^ACUREX 
Corporation 

Energy & Environmental Division 

Mr, Paul Bitter 
U.S. Environmental Protection Agency 
SHR-13 
230 Dearborne Street 
Chicago, IL 60404 

February 28. 1985 
Acurex ID#: 8412-016 
Project: SAS 1141E 

Subject: Results of BC/MS Analyses for Well 23; SAS 1141E 

Enclosed please find the results of the GC/MS analyses for Well 23. Sample 
extraction was performed by continuous liquid-liquid extraction according to 
procedures in EPA Method 625. The extract was concentrated to 10 ml using 
Kuderna-Danish evaporation and was split into two 5 ml aliquots. One aliquot 
was further concentrated to 1 mL using nitrogen blowdown. The other aliquot 
was diluted to 50 ml with methylene chloride and fractionated into acids, base, 
neutrals following the procedures in SAS 1141E Protocol. Only the BC/MS 
results of the whole extract are presented. Analysis of fractions was 
completed and it will be submitted shortly. The following is a list of 
deliverables. 

1. OFTPP (form, plot, list format) for 2/2/85 

2. Solvent blank for 2/2/85 (RIC; diagnostic report; quantitation report) 

3. BC/MS standard for 2/2/85 (RIC; RT quantitation report, RP quantitation 
report, calibration check forms) 

4. Concentration data for 8412-016-1--Wel1 23; whole extract--(data form; 
Table 1; RT quantitation report, RP quantitation report; quantitation 
report for other compounds found in the sample, RIC, RT diagnostic 
report, RP diagnostic report, spectra: enhanced, unenhanced, library 
display of 3 best>fits (pages 013 through 438); peak areas; additional 
spectra (pages 438A through 438T) 

555 Qytte Avcnua, RO Box 7555. MoonUin VIMK CA *4039 (415) B64-3200 "feWx; 34-6391 TWX 910-77MSB3 



USEPA 
8412-016 
Page 2 of 2 

5. Chain of custody forms. 

Sincerely, 

l/i' (jt, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Curtis Ross 
EPA Region V 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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Carbazole 
4-Hydroxybiphenyl 
l-Naphthylamine 
Acridine 
1.2.3-Triinethylbenzene 

Quinoline 

2,3,5-Trimethylphenol 

3-Methyl-cholanthrene 
7,12-Diinethylbenz(a}anthracene 
l-Naphtho1 
2.3.4-Trichlorophenol 
2,3,4,5-Tetrachlorophenol 
4-Aminobiphenyl 

31.a 

1.^ 

C'l C^) w 

lo.i 

5.H 

o.S" 

10.a. 5 

Thiophene K)A-
l3H-D1benzo(a,1)carbazo1e 

b 
Field Surrogates Percent Recovery 

Acenaphthene-d^o A\^ 83 
Pyrene-Dio 39.q T3 
Perylene-di2 • 13 o 
Naphthalene-dg 3T-7 
Phenol-ds Hbl ^7 
Carbazole-d3 42-3. 
Benzo(a]pyrene-di2 33 5 (ol 
2-Naphthylami ne-dy MS 
Quinoline-dy 43.1 %(o 

Dibenzo(a,h)anthracene-di2 iG-a. 
1,2-Benz,(a)anthracene-di2 tJS 

b 
Laboratory Surrogatges Percent Recovery 

Naphthol-d; a3o 
Acridine-d9 5'S.G 77 
Pyridine-ds lOA-
Chrysene-d|2 3H.I 
Fluoranthene-djo 75L 
Benzo(e),pyrene-di2 

^ Splice, l-erct u-

NA - Not able to see by GC/HS 
:)rto€vCl (A« GC/yiS 

/C<VL tx^'hrtL'fC ru 
J cL^.V i-

Co as">\5 

fJS - 6j>^k-cA-



Scan 
Number 

208 

228 

295 

318 

329 

368 

439 

490 

530 

546 

574 

610 

708 

724 

832 

834 

862 

873 

956 

993 

1054 

1074 

1100 

Table 1. Compounds Identified In Well 23 (whole extract) 

Compound IdentificaitiiOn 
Approximate 

Concentration (yg/Ll^ 

Acetic acid ethyl ester 

Tetrachloroethylene 

Hydroxy-methylpentanone 

Xylene 

Xylene 

Xylene 

C3-Alikylbenzene 

Trichloropropene 

C3-Alkylbenzene 

C3-Alkylbenzene 

C3-Alkylbenzene 

C3-Alkylbenzene 

Propenyl-benzene 

Indene 

Dihydro-methyl-indene 

C4-Alkylbenzene 

Phenyl-propenal 

Phenyl-propenal 

Methyl-propenyl-benzene 

CloHlO 

Naphthalene 

Benzothiophene 

Methyl-propenyl-phenol 

24. Ob 

3.4b 

8.5b 

15.6b 

13.Ob 

10.Ob 

1.4b 

1.2b 

2.8b 

2.6b 

2.0b 

7.8b 

22.0b 

15.6b 

2.6b 

b 
2.6 

2.4b 

2.9b 

5.1b 

17.2 

4.2 

1.05 

® Quantitation performed by internal standard calibration using 
phenanthrene-d|o as internal standard. Total peak areas were used in 
calculations. Since phenanthrene and phenanthrene-dig col lute, a factor 
of 15 was used' to adjust the total peak area at scan 2186. 

b Quantitation performed by internal standard calibration with 1,4-dichlorobenzene 
as iinternal standard. 



Table 1. Compounds Identified in Well 23 (whole extract) 
(Continued) 

Scan 
Number Compound Identification 

Approximate 
Concentration (yg/L)^ 

1106 Dimethyl-benzofuran 1.50 

1121 Dimethyl-benzofuran 0.30 

1136 Dimethyl-benzofuran 1.35 

1208 Dihydro-dimethyl-indene 0.45 

1226 Dimethyl-indene 1.35 

1241 Dimethyl-indene or Dihydro-methylnaphthalene 1.65 

1280 Dihydro-indenone 11.7 

1299 2-Methyl-naphthalene 2.25 

1335 1-Methyl-naphthalene 39.9 

1469 Dihydro-naphthalenone 0.60 

1481 Biphenyl 13.2 

1504 Cg-Alkyl-naphthalene • unknown 2.55 

1510 C2-Alkyl-naphthalene 1.05 

1525 C2-Alkyl-naphthalene 10.2 

1554 C2-Alkyl-naphthalene 19.05 

1572 Biphenyl (?) 0.75 

1590 C2"A1kyl-naphthalene 6.45 

1596 C2"Alkyl-naphthalene 1.35 

1605 AcenaphthyTene 9.41 

161>9 C2-ATkyl-naphthylene 4.32 

1677 Acenaphthene 38.6 

1687 Methyl-biphenyl 1.92 

1702 Methyl-biphenyl 1.65 

3 Quantitation performed by internal standard calibration using 
phenanthrene-djo as internal standard. Total peak areas were used in 
calculations.. Since phenanthrene and phenanthrene-dig col lute, a factor 
of 15 was used to adjust the total peak area at scan 2186. 



Scan 
Number 

Table 1. Compounds Identified in Well 23 (whole extract) 
(Continued) 

Compound Identification 
Approximate 

Concentration (yg/L)^ 

1717 C3-Alkyl-naphthalene 0.87 

1734 Dibenzofuran 23.8 

1749 C3-Alkyl-naphthalene 0.71 

1757 C3-Alky1-naphthalene 1.61 

1764 C3-Alkyl-naphthalene 1.41 

1773 Ethylidene-bis-benzene 0.17 

1795 C3-AIkyl-naphthalene 3.50 

1822 Phenalene + C3-Alkyl-naphthalene 2.37 

1856 Fluorene 42.2 

1864 C3-Alkyl-naphthalene 2.24 

1887 Propenyl-naphthalene 3.65 

1899 Methyl-biphenyl 3.26 

1915 Phenalene 0.66 

1925 Dimethyl-biphenyl 3.96 

1946 Methy1-d ibenzofuran 4.17 

1962 Methyl-dibenzofuran 1.32 

2023 Dihydro-phenanthrene 2.55 

2055 Methyl-fluorene 2.72 

2066 Methyl-fluorene 0.71 

2085 Methyl-fluorene 2.00 

2119 Dimethyl-phenylmethyl-benzene 1.23 

2139 Dibenzothiopehene 3.98 

2200 Anthracene 6.02 

A Quantitation performed by internal standard calibration using 
phenanthrene-d'io as internal standard. Total peak areas were used in 
calculations. Since phenanthrene and phenanthrene-djo collute, a factor 
of 15 was used to adjust the total peak area at scan 2186. 



Scan 
Number 

Table 1. Compounds Identlfledi In Well 23 (whole extract) 
(Continued) 

Compound Identification 
Approximate 

Concentration (pg/L)^ 

2346 Alkene 

2381 Alcohol 

2396 Cyclopentaphenanthrene 

2490 Unknown + Phenyl-naphthalene 

2498 Alkene 

2534 Alcohol 

2546 Sulfur 

2558 Alkene 

2574 Tetrahydro-indeno-indene 

2662 Alcohol 

2668 Alcohol or alkene 

2670 Alcohol 

2684 Pyrene + Alcohol or Alkene 

2710 Fatty acid ester 

2726 Alkene 

2765 Alcohol 

2784 Alcohol 

2846 Benzofluorene 

2920 Alkene 

2930 Alkene 

2956 Alcohol 

22.9 

34.5 

2.12 

5.45 

9.99 

1.6 

1.17 

1.38 

0.71 

272 

85.2 

80.5 

20.9 

1 .9 

P - Present but not quantitated (concentration <5 vJ^L)« 

3 Quantitation performed by internal standard calibration using 
phenanthrene-dio as internal standard. Total peak areas were used in 
calculations. Since phenanthrene and phenanthrene-djo col lute, a factor 
of 15 was used to adjust the total peak area at scan 2186. 
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• /fN ACUREX 
Corpoiation 

Energy & Environmental Division 

Hr. Paul Bitter March 12. 1985 
USEPA Acurex IDI: 8411-044 
SHR-13 Project: SAS 1141E 
230 Dearborne Street Page 1 of 2 
Chicago, XL 60404 

Subject: GCMS Results for the Tar Sample: 
Acid Fraction, Base Fraction, 
Neutral Fraction, and Fraction III 

Enclosed please find the results of the GC/MS analyses for the tar sample. The 
sample was obtained from Mr. George Boyer of Eugene A. Hickok and Associates, 
Inc. and is identified as 0W23-574 (collected 6-11-82 from Well W23-SLP, by 
Paul D. Josephson). Analyses were performed according to procedures specified 
in SAS 1141E protocol. Figure 1 outlines the sample extraction and 
fractionation procedures. The following is a list of deliverables. 

1. Chain of custody form 

2. DFTPP (form, plot, list format) for 2/14/85 and 2/15/85. 

3. GC/MS standards 2/14/85 and 2/15/85 (RIC; RT diagnostic report; RP 
diagnostic report, quantitation report, calibration check forms) 

4. Solvent blank for 2/14/85 and 2/15/85 (RIC; diagnostic report, quantitation 
report, spectra of phthalate esters detected in blank) 

5. Concentration data for 8411-044-1, Acid fraction: data form. Table 1, RIC, 
RT diagnostic report, RP diagnostic report, RT quantitation report, RP 
quantitation report, quantitation report for other compounds detected in 
the acid fraction, spectra: enhanced, unenhanced, library display of 3 
best fits (pages 001 through 146)-, peak areas. 

6. Concentration data for 8411-044-1, Base fraction: data form. Table 2, RIC, 
RT diagnostic report, RP diagnostic report, RT quantitation report, RP 
quantitation report, quantitation report for other compounds detected in 
the base fraction, spectra: enhanced, unenhanced, library display of 3 
best fits (pages 1 through 188), peak areas. 

7. Concentration data for 8411-044-1, Neutral fraction: data form. Table 3, 
RT quantitation report, RP quantitation report, mass chromatograms for: 
naphthalene, acenaphthene, dibenzofuran, fluorene, phenanthrene, 
anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo-
fluoranthenes, benzopyrene; quantitation report for other compounds 
detected in the neutral fraction, RIC, RT diagnostic report, RP diagnostic 
report, spectra: enhanced, unenhanced, library display of 3 best fits 
(pages 1 through 374), peak areas. 

555 Clyde Avenue. PO Box 7555, MounUin View. OA B4C39 (415) 064-3200 "We* 34-6301 TWX; 010-7706593 
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7. Concentration data for 8411-044-1, Fraction III; data form. Table 4, 
RT quantitation report, RP quantitation report, quantitation report for 
other compounds detected in the Fraction III, RIG, RT diagnostic report, 
RP diagnostic report, spectra: enhanced, unenhanced, library display of 3 
best fits (pages 1 through 138), peak areas. 

Sincerely, 

Viorica Lopez-Avila 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Curtis Ross 
EPA Region V 
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Acenaphthene-djo 

Pyrene-Dio 
Perylene-di2 
Naphthalene-ds 
Phenol-ds 
Carbazole-d3 

Benzo(a)pyrene-di2 
2-Naphthylaniine-d7 

Quinoline-dy 

Dibenzo(a,h)anthracene-di2 

1,2-Benz(a)anthracene-di.2 
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Percent Recovery 
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Naphthol-dy 
Acridine-d9 
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Benzo(e)pyrene-di2 
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Table 1. Approximate Concentrations of Compounds 
Identified In the Tar Sample, Acid Fraction 

Scan 
Number 

994 

1242 

1498 

1615 

1795 

1866 

2076 

2122 

2136 

2307 

2324 

2343 

2424 

2441 

2541 

2586 

2595 

2597 

2612 

2623 

Compound Identification 

Naphthalene 

2-Kethyl-naphthalene 

C2-Alkylnaphthalene 

Acenaphthene 

Fluorene 

Dimethyl-blphenyl 

Dibenzothlophene 

Phenanthrene 

Anthracene 

Methyl-phenanthrene 

Methyl-phenanthrene + unknown 

Methyl-phenanthrene 

Phenyl-naphthalene 

Dl-n-butyl-phthalate 

Fluoranthene 

Alkene 

Al'kene 

Alcohol 

Pyrene 

Alcohol + unknown PAH (MW 204?) 

} 

Approximate 
Concentration (yig/g) 

11.49; a 

12.40 

10.03 

23.39; a 

41.93; a 

7.76 

9.71 

a 

43.07; a 

53.32 

41.60 

22.66 

31.02 

16.35; a 

207.53; a 

478.21 

73.50 

136.93; a 

P 

P - Present but not quantltated. 

a - See also data form. 



Table 1. Approximate Concentrattons of Compounds 
Identified in the Tar Sample, Acid Fraction 

(Continued) 

Approximate 
"""'Per Compound Identification Concentration (uQ/q) 

2750 C17H12 (Methylpyrene or benzofluorene) 50.60 

2777 C27H12 (Methylpyrene or benzofluorene) 53.31 

2862 Alcohol (?) 12.71 

2937 C10H14 p 

3066 Chrysene 56.29; a 

3221 Bis(2-ethylhexyl)phthalate 10.69; a 

3419 Benzo(k)fluoranthene 104.83; a 

3508 Ben20(a)pyrene 66.24; a 

3536 Unknown-t-perylene (?) 55.53 

P - Present but not quantitated. 

a - See also data form. 
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VJ 

Cn'V) c^a-ia) 
I 

Carbazole 

4-H,ydroxybiphenyl 

1-Naphthylatn,ine nu Q 
Acrldine n'"» ''^.SS I"'? 

1.2.3-Trimethylbenzene 
Qu1no11ne 
2,3,5-Trlmethylphenol 
3-Methyl-cholanthrene 
7,12-D1[nethy1benz(a]anthracene 
1-Naphthol 
2.3.4-TrichTorophenol 
2,3,4,5-Tetrachlorophenol 
4-Aminobiphenyl 
Thiophene fJ/\ 
13H-D1benzo(a,1)carbazole 

Field Surrogates Percent Recovery 
Acenaphthene-dio 
Pyrene-Dio 
Perylene-di2 
Naphthalene-ds 
Phenol-ds 
Carbazole-d3 
Benzo(a);pyrene-di2 
2-Naphthylainine-d7 

Quino1ine-d7 11.f qo 
D1benzo(a,h)anthracene-di2 

l,2-Benz(a)anthracene-di2 /OS 

Laboratory Surrogatges Percent Recovery 
Naphthol-d7 , . 
Acridine-dg 19.7 
Pyridine-ds HPi 
Chrysene-di2* 
Fluoranthene-djo 
Benzo(e).pyrene-di2 

NA - Not able to see by SC/HS US . ^^4 6p5LccL 

t'vv &C.M5 s43.n'«l«\ci. 



Table 2. Compounds Identified In the Tar Sample, Base Fraction 

Scan 
Number Compound Identification 

Approximate 
Concentration (uq/q) 

992 Naphthalene 20.04; a 

1241 2-Methyl-naphthalene 17.64; a 

1276 Methyl-quinolIne 25.70 

1468 Dimethyl-naphthalene 9.55 

1616 Acenaphthene 35.82; a 

1675 Dlbenzofuran 30.99; a 

1796 Fluorene 64.83; a 

1867 Dimethyl-blphenyl (?) 15.66 

1888 C13H10O 18.22 

1996 Methyl-fluorene 13.35 

2125 Phenanthrene a 

2138 Anthracene 91.73;a 

2153 Acrldlne + Acrldine-dg 125.08 

2159 Acridlne a 

2244,2246 C14H11N (N-containing PAH; 
methyl substituted) 

39.79 

2289 Alcohol or Alkene 9.88 

2307 Hethyl-phenanthrene 54.50 

2344 Hethyl-phenanthrene 29.83 

2426 Phenyl-naphthalene 25.12 

2514 Dimethyl-naphthalene 20.00 

a - See also data form 



• y 

Table 2. Compounds Identified In the Tar Sample, Base Fraction 
(Continued) 

Scan Approximate 
Number Compound Identification Concentration (yg/g) 

2544 Fl'uoranthene 225.77 

2571 C15H9N (N-containIng PAH) 13.43 

2587 Alkene 691.46 

2595 Alkene + C15H9N 151.40 

2614 Pyrene 125.78 

2623 Aliphatic Compound + PAH (m/z 204, 220?) 10.74 

2676 C15H9N (N-contalning PAH) 90.74 

2752 C17H12 (methyl-pyrene) 51.90 

2778 C17H12 (methyl-pyrene) 48.59 

2966 CieHioS 24.83 

2997 C18H14 (Dimethyl-pyrene) 58.84 

3056 Benzo(a)anthracene 186.69 

3067 Chrysene 46.82 

3160 C18H13N (methyl-substituted 25.66 
N-containing PAH) 

3219 Bis(2-ethylhexyl)phthalate Ou 

3420 Benzo(k)fluoranthene 111.15 

3535 N-containing PAH (MW 253?) + 93.80 
unknown (m/z 69, 81) 

3601 N-contalnIng PAH (,MW 267?) 25.37 

3881 D1benzo(a,h)anthracene-di4 • 31.40 
N-containing PAH (MW 321) 

3908 N-contalnIng PAH (C19H22ON2; MW 294) 84.71 

a - See also data form 
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Carbazole 
4-Hydroxyb1pheny1 
l-Naphthylamlne 
Acrldlne 
1.2.3-Trlnethylbenzene 3.9 
Quinollne 
2.3,5-Tr1methylpheno1 
3-Hethy1-cholanthrene 
7,12-D1methy1benz(a)anthracene 
l-Naphtho1 
2.3.4-Tr1ch1oropheno1 
2,3,4,5-Tetrachloropheno1 
4-Ain1nob1pheny1 
Thiophene 
13H-O1benzo(a,1)carbazo1e 

fi/. X 

Field Surrogates 
Acenaphthene-djo 
Pyrene-Dio 
Perylene-di2 
Naphthalene-dg 
Phenol-dg 
Carbazole-dg 
Benzo(a)pyrene>dx2 
2-NaphthylBin1ne-d7 
Quinollne'd; 
D1benzo(a,h)anthracene-dx2 
1,2-Benz(a)anthrBcene-dx2 

Laboratory Surrooatoes 
Naphthol-d; 
Acrldlne-dp 
Pyrldlne-ds 
Chrysene-dx2 
Fluoranthene-dxo 
ienzo(e)pyrene-dx2 

Percent Recovery 

2^'b 
3. I 
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MS 

1,1 
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IIS^ 
is-r 
jr 
ITS' 

'nr 
20 

Percent Recovery 
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Table 3. Approximate Concentrations of Compounds 
Identified in the Tar Sample, Neutral Fraction 

Scan 
Number 

452 

468 

536 

572 

613 

645 

664 

669 

715 

721 

766 

782 

812 

823 

839 

856 

869 

908 

912 

934 

Compound Identification 

Cs-Alkyl-benzene 

C3-Alkyl-benzene 

C3-Alkyl-benzene 

Alkane 

C3-Alkyl-benzene 

CgHio (Propenyl benzene) 

CgHs (Indene) 

CgHg (Indene) 

C4-Alkyl-benzene 

C4-Alkyl-benzene 

C4-Alky1-benzene 

C4-ATkyl-benzene + C10H12 

C10H12 (Dimethyl-ethenyl-benzene or 
Methyl-propenyl-benzene) 

CgHflOa 

Alkane 

C4-Alkyl-benzene 

C4-Alkyl-benzene 

C10H12 (Dihydro-methyl-indene) 

CIOH,I2 (Dihydro-methyl-indene) 

C10H12® + CjoHio 

Approximate 
Concentration (pg/q) 

74.9 

57.3 

197.3 

P 

44.0 

256.6 

104.3 

70.8 

31.8 

29.2 

68.4 

141.3 

53.9 

33.9 

244.3 

30.4 

90.2 

198.6 

413.2 

a - See library display of 3 best fits, 
b - See also data form. 
P - Present but not quantitated. 



Table 3. Approximate Concentrations of Compounds 
Identifiied in the Tar Sample, Neutral Fraction 

(Continued) 

Scan 
Number 

1010 

1027 

1080 

1112 

1244 

1259 

1292 

1300 

1438 

1457 

1462 

1484 

1517 

1531 

1552 

1562 

1577 

1624 

1633 

1646 

Compound Identification 

Naphthalene 

Dibenzothiopehene 

Alkane 

Alkane 

Alkane 

2-Methyl-naphthalene 

1-Methyl-naphthalene 

Alkane + 1-Hethyl-naphthalene J 

Biphenyl 

Alkane • C2-Alkyl-naphthalene 

C2-Alkyl-naphthalene 

C2-Alkyl-naphthalene 

C2-Alkyl-naphthalene 

C12H10® 

C2-Alkyl-naphthalene 

Acenaphthylene 

C2-ATkyl-naphthalene 

Acenaphthene + ATkane 

Acenaphthene 

C13H12 (Methyl-biphenyl 
or 1,1'-Methylene bis-benzene) 

\ 

} 

Approximate 
Concentration (yig/g:) 

6,210; b 

244.4 

465.5 

241.7 

4,140 

6,970; b 

5,470 

2,730 

1,680 

4,380 

6,210 

118.1 

2,120 

471.8; b 

878.7 

7,710 

7,850; b 

771.9 

a - See library display of 3 best fits, 
b - See also data form. 
P - Present but not quantitated. 



Table 3. Approximate Concentrations of Compounds 
Identified In the Tar Sample, Neutral Fraction 

(Continued) 

Scan 
Number Compound Identification 

1661 C13H12 (Methyl-blphenyl) 

1677 C3-Alkyl-naphthaTene 

1687 Dibenzofuran + N-contalnIng PAH (MW 153?) ' 

1693 Dibenzofuran 

1695 Alkane + Dibenzofuran 

1715 C3-Alkyl-naphthalene 

1722 C3-Alkyl-naphthalene 

1729 ! C3-Alkyl-naphthalene 

1752, 1756 C3-Alkyl-naphthalene 

1776, 1784 Phenalene + C3-ATkyl-naphthalene 

1813 Fluorene 

1853 C14H12® 

1882 Methyl-dibenzofuran 

1904 Methyl-dibenzofuran 

1961 Alkane 

1977 C14H12 (dihydro-phenanthrene) + 

C4-Alkyl-naphthalene 

2015 C14H12® 

2058 Alkane + Methyl-phenanthrene 

2093 Dibenzothlophene 

2151 Phenanthrene 

2164 Anthracene 

Approximate 
Concentration (pg/g) 

346.7 

75.7 

6,590; b 

543.5 

1,200 

1,980 

1,410 

9,320; b 

5,420 

2,710 

2,840 

247.8 

729.3 

1,140 

261.3 

3,110 

12,120; b 

3,410; b 

a - See library display of 3 best fits, 
b - See also data form. 
P - Present but not quantltated. 



Table 3. Approximate Concentrations of Compounds 
Identified in the Tar Sample, Neutral Fraction 

(Continued,) 

Scan 
Number Compound Identification 

Approximate 
Concentration (,pg/g) 

2210 

2330 

2354, 2367 

2444 

2502 

2575 

2642 

2775 

2796 

2803 

3087, 3100 

3236 

3238 

3251 

AT -ane + Unknown (MW 204?) 256.8 

C15H12 (Methyl-phenanthrene) 4,830 

Cyclopentaphenanthrene + Methyl-phenanthrene 9,580 

PhenyT-naphthalene 2,520 

C2-Alkyl-phenanthrene 150.1 

Fluoranthrene 11,520; b 

Pyrene 18,300; b 

Ci,7Hi2a ^'780 

C17H12 (?) 4.960 

C17H12 

Chrysene 11,550; b 

Bis,(2-ethylhexyl)phthalate + 2,090 

C19H14 (methyl-chrysene?) 

C19H14® 

C19H14 1.120 

a - See library display of 3 best fits, 
b - See also data form. 
P - Present but not quantitated. 



Table 3. Approximate Concentrations of Compounds 
Identified in the Tar Sample, Neutral Fraction 

(Continued) 

O 

O 

Scan 
Number 

3454 

3508 

3522 

3534 

3546 

3550 

3561 

3588 

3625 

3839 

3857 

3877 

3901 

3923 

3973 

Compound Identification 

C21H24 (Methyl-benzofluoranthene 
or Methyl-benzopyrene) 

C21H14 PAH 

C22H14 PAH + C22H12 PAH 

Indeno(1,2,3-Cd)pyrene 

Dibenzo(a,h)anthracene 

C22H14 PAH + C22H12 PAH 

Benzo(g,h,i)perylene 

C22H12 PAH 

Approximate 
Concentration (yg/g) 

9,290; b 

P 

1,120 

6,520 

4,220 

P 

539.3 

1,830 

248.4 

981.4; b 

190.9; b 

354.4 

3,000; b 

1,670 

a - See library display of 3 best fits, 
b - See also data form. 
P - Present but not quantitated. 

Note: Quantitation was also attempted using phenanthrene-d^o as internal 
standard. Concentration values almost i.dentical. Estimated area of 
phenanthrene-dio is 229464 vs area of terphenyl-di4 is 253138. 
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A ACUREX 
Corporation 

Energy & Environmental Division 

Mr. Paul Bitter March 19, 1985 
U.S. Environmental Protection Agency Acurex ID#: 8412-011 
SHR-13 Project: SAS 1141E 
230 Dearborne Street 
Chicago, IL 60604 

Subject: Results of GC/MS Analyses for Well SLP-15; 
Cartridge Extracts 

Enclosed please find the results of the GC/MS analyses for well SLP-15. The 
well was sampled on December 5, 1984 in duplicate; the two samples are 
identified as SLP-15A (Vgampled = •-) and SLP-15B (Vgampled = 1^.2 L). 
Analyses were performed as specified in SAS 1141E protocol with various 
modifications identified in Acurex's letter dated January 3, 1985. The 
following is a list of deliverables: 

1. DFTPP (form, plot, list format) for 1/25/85 and 1/27/85. 

2. Solvent blanks for 1/25/85 and 1/17/85 (RIC; diagnostic report; 
quantitation report) 

3. GC/MS standards for 1/25/85 and 1/27/85 (RIC; RT diagnostic report; RP 
diagnostic report; RT quantitation report; RP quantitation report; 
calibration check forms) 

4. Concentration data for 8412-011-1 — Well SLP-15A, cartridge extract 
(data form; Table 1; RIC; RT diagnostic report; RP diagnostic report, 
RT quantitation report; RP quantitation report; quantitation report for 
other compounds found in sample; spectra: enhanced, unenhanced, 
library display of 3 best fits (pages I through 288); peak areas. 

5. Concentration data for 8412-011-2 -- Well SLP-15B, cartridge extract 
(data form; Table 2; RIC; RT diagnostic report; RP diagnostic report, 
RT quantitation report; RP quantitation report; quantitation report for 
other compounds found in sample; spectra: enhanced, unenhanced, 
library display of 3 best fits (pages 1 through 369); peak areas. 

6. Concentration data for 8412-010-7--Method blank for Well SLP-15 and 
Well SLP-8 (data form, RIC; RT diagnostic report, RP diagnostic report, 
RT quantitation report; quantitation report for other compounds found 
on method blank; spectra (enhanced, unenhanced, library display of 3 
best fits (pages 1 through 129); peak areas. 

555 Clyde Avenue, P.O. Box 7555, Mountain View, OA 94039 (415) 964-3200 Telex: 34-8391 TWX: 910-7796593 



USEPA 
8412-011 
Page 2 of 2 

7. Chain of custody forms. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Curtis Ross 
EPA Region V 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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Carbazole 
4-Hydroxybiphenyl 
1-Naphthy1am1ne 

Acridlne 
1.2.3-Trimethylben2ene 
Quinollne 

2,3,5-TrimethyTphenol 
3-Methyl-cholanthrene 
7,12-Dimethylbenz(a)anthracene 
l-Naphtho1 

2.3.4-Trichlorophenol 
2,3,4,5-Tetrachlorophenol 
4-Ain1nob1pheny1 
Thiophene 
l3H-D1benzo(a,1)carbazo1e 

Field Surrogates 

}J(\ 

Percent Recovery 
Acenaphthene-djo N.S-
Pyrene-Dio . J2.5 qo 
Perylene-di2 nr 
Naphthalene-ds 13-8 rr 
Phenol-ds 

7.3*7 
Carbazo1e-'J3 

Benzo(a)pyrene-di2 lo8 
2-Naphthylamine-d7 PD 
Quinoline-d7 KJD — 

Dibenzo(a,h}anthracene-di2 |3<o 
l,2-Benz(a)anthracene-di2 OS — 

Laboratory Surroaatges Percent Recovery 

Naphthol-d7 37 
Acridine-d9 iq.7 77 
Pyrldine-ds OA — 

Chrysene-di2 a^.-7 
Fluoranthene-dio 

Benzo(e).pyrene-di2 ^178 HI 

NA - Not able to see by 6C/HS 

- Uc+ ^ &CKS 



. >f5 , -y^lo^otn 
ov nrfi,^ T^VT 

"T'O/I'O'T'^'^'^T' UflfNUtf IIJinNliMU-flflt 

10nM<0l01N9Vm4 
3IIH¥1ii0llia080liri-l 

2iiNV*iIiu»raofourff-i 
io^8iAi^3!-ourira«!^» 

ioinHiourira-»'f 
iom40uri-> 

'lOMiMJotiri-t 
inzniouri 

"inimiHrfvi 

inioviin^oisIaovoiHmw 

bh'O Si'h 2h O I £ 
"W 

,V/N 

®icc 
^ypi. 

so'bi I o£*r'T"™»r 
n\jo on^ 

inravinfovoiHsvviN 
'iifviu»' (AvoHisowo 
I3KU (UdOViOSrOI01H3-f 16If 

I3HU 1AM3Hd 1AJnHdOWOHI-l 
Iiaw3 TiN3Md lAII3Hd0((01N3-» 

3i3KLinnioAij 
3NrzviaAHi3i3Hdra-f'r 

3jnAioiourira-t'z 
3nAioiour>ia-»'z 
10«3HdTAH13Hra->'f 
3®?™^?*®!^!®*^'! 

airorzjaiodoiMsra-c'c 

3«3Zli38080iH3r0-t'r 

{0 

WZN3l0V01H3ra-f'f 

10nMd0l01H9-Z 
T0S3M-H-0I01M3-4 

lonHdovoiHsiu-rrt 
?f?3!*35!?^!!!®!®3W:! 

I3ltt3< lAHXaOdOTM-Z^sff 

3iaznioioTH3vir» 

iiiiiilai 
3niiZHdYn9V 

t«vn X4VIA1104 Airiorii 

tn 
r 
"0 

Z. 
o 



'W' -TW|&O 
••••••••• i • • :

 • • • 

o'O-iOO "yj-n mmmmm m^mmm•mmm m mmmmmm m m » mm m mm 

iwn loria^ 

• 
•••——— • • t • • t I 1

 t 1 1 1 t t 1 • • • 1 1 1
 • • t « 1
 1 t • • • 

———-———-

f 
m

 

»nriTOuii-» 
2iinriiY0iiri-c 
utirmouiM'i 

LL'O 93'^ Minnjomtrt 
MrirNV0IIO1M3-» 

10H031W iiim 
unriv 

iniVHlHrniAMISM-f 
10nM0«01H3IU-t'»'I 

• lOnMIAKlSH-l 
lOnWdlAHIlN-t 

aiav sroint 
SIMVU11104 AirVOFM-ffOff 

hh'O oh'O 313114 
3nBi4(a3-Kinonair 

inavnuNvc HV) 0ZR3I ra 
io'Q Sro 3«3IHlirrf3lf4 

^ 'ii'l bh'h 3l310nTJ 
• 3«aiiH4(rMS)ozinf 

n '0 ?b'0 inotwupi 
• b^'O L'i'S 3JnilHIM4Yn3V 

• insino 
3nittHviioai J (1) oznf 
3l3KZmOA1irf)OZI3f 

- 3l3ll4(V)0ZI3f 
• . ' 3jn3viHXJnr(V)ozi3t 

^ 
UV1YIUH4 llHUNrt 

••••••••• •«««•••« •«««««•« K ««•«•«•« •••••••• 
lo'O t)'0 ' • 

UWIVKZM TlHUrt 
uwivHzm luao-a-n 

a\ 
r 

§ 

o 

n 

5.^ 

f r 
ero UV1VHXM4 iixm-i-rf 



Carbazole 
4-Hydroxybiphenyl 
1-Naphthy1amine 
Acridine 

1.2.3-Trlfflethylbenzene 
Qu1no1ine 
2,3,5-TrimethyTphenol 
3-Hethyl-cholanthrene 
7,12-D1methy1benz(a)anthracene 
1-Naphthol 

2.3.4-Trichlorophenol 
2,3,4,5-TetrachTorophenol 

0-osr 

4-Aminobiphenyl 
Thiophene 
l3H-D1benzo(a,i)carbazo1e 

Field Surrogates Percent Recovery 
Acenaphthene-dio H.5 58 
Pyrene-Dio aa.s* 
Perylene-di2 • 28.8- itr 
Naphthalene-ds I3>.e> 55-
Phenol-ds 
Carbazo1e-d3 
Benzo(a)pyrene-di2 log 
2-Naphthylam1ne-d7 MD 
Quinollne-d; — 

D1benzo(a,h}anthracene-dx{i^ l'2>. lo 
l,2-Benz(a)anthracene-di2 N»S 

A 

Laboratory Surrogatges Percent Recovery 
Naphthol-d/ ^ . 
Acr1d1ne-d9 
Pyrldlne-ds 
Chrysene-dx? 
Fluoranthene-dxo 
Benzo(e)pyrene-dx2 

S.8^1 
iq.T 

N/A-
AW.-7 

gS 
))( 

NA - Not able to see by GC/NS 

Nc\'^- Slol pre^jEvvt GCKi 
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Table 1. Approximate Concentrations of Compounds 
Identified in Well SLP 15A (resin cartridge) 

Scan Approximate 
Number Compound Identification Concentration (pg/L) 

333 Alkane 0.12 

354 C6H22O2® P 

362 C6H1202®''' 5.01 

762 C9H10® 0.78 

767 Alkane P 

884 C10H123 0.05 

921 CgHsOa 0.04 

1028 C10H123 0.18 

1039 CioHio^ 0.15 

1119 Dibenzothiophene 0.66 

1518 Biphenyl 0.29 

1635 C2-Alkyl-naphthalene 0.03 

1927 C13H123 0.17 

1939 C13H12® 0.08 

2095 Ci4Hi2a 0.06 

2384 Alkene 0.51 

2416 Alcohol 0.93 

a - See library display of 3 best fits, 

b - Compound present in blank also. 



Table 1. Approximate Concentrations of Compounds 
Identified in Well SLP 15A (resin cartridge) 

(Continued) 

Scan 
Number 

2534 

2598 

2681 

2689, 2692 

2961 

3136 

3491 

3708 

3813 

3914 

Compound Identification 

Alkene 

Sulfur 

Alkene'' 

Alkene 

Azelate ester'' 

Alkane 

Alkane 

Alkane 

Alkane 

Approximate 
Concentration (wg/L) 

0.09 

0.14 

27.12 

0.35 

0.84 

0.10 

0.33 

0.17 

0.16 

a - See library display of 3 best fits, 

b - Compound present in blank also. 
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Carbazole 
4-Hydroxybiphenyl 
1-Naphthylamine 

Acridine 
1.2.3-Trimethylben2ene 
Quinollne 
2,3,5-Trimethylphenol 
3-Hethyl-cholanthrene 
7,12-Dimethy1benz(a)anthracene 
1-Naphthol 
2.3.4-Trichlorophenol 

2,3,4,5-Tetrachlorophenol 
4-Aminobiphenyl 
Thiophene 
13H-Dibenzo(a,i)carba2ole 

(Uvc- CAIC-

Cn"-) 
o.ai 

o.n 

o.oa 

o.oa o.as" 0.05 

CI? 

CP 

Field Surrogates Percent Recovery 

Acenaphthene-djo U.( 
Pyrene-Dio 17.^ lo 
Perylene-di2 74 
Naphthalene-ds il.(o MG 
Phenol-d5 7.C. 3o 
Carbazole-d3 |G •(? fa(o 

Benzo(a)pyrene-di2 * \S1 
2-Naphthylamine-d7 NA-
Quinoline-d; lOD — 

Dibenzo(a,h)anthracene-di2 IS.«" 
l,2-Benz(a)anthracene-di2 >JS 

Laboratory Surrogatges Percent Recovery 

Naphtho1-d7 M.U 
Acrldine-dg IG.S b7 
Pyrldine-ds hJPt — 

Chrysene-di2 n./ 
Fluoranthene-djo 17.^ 10 

Benzo(e)pyrene-di2 n.g 71 

NA - Not able to see by 6C/HS 

au)-f ^ GrCff^s S-le{ 

hJc> ' /T(»-o+ S 



ywoof-j ^ o'p - F^oopvv»f^'y^>^v^ 

fro 
Tro 

'Jo^o 
•'Wt 
V'o' 

:: 

90'0 

«S'0 

UflWlM (TAmnAHU-lllll 

tt'O |)20'0 I 5ro 

SO'S qt'Q 05" t 
•¥l^-

LW. 

PW«*«V« 

<cfC 

r-T»^^ 

10nMMI0lN9Vin« 

!.. .2^ [2!'H!?!232i22!2!22i!^ 

"iiiviuai axotusovoim-nsif 
.!?^.lH22!!22!I2!23!E2l!i!i! 
!..!^H]3^23!j2.3^!!3^2^2!!i! 
.!3^?. H2322.33^22!23E!2!i 
] ] 3inHi^onii 
' 

I ?^32'*2"I*!2!!!' 
inAToiouriira-rf 
ionMiAHi3Mra-rt 

!!!![]"]-32^2^?322Hi[ii 

3niinfoioiH3rajr r 
" inziniovoiiara-f'f 

'0 

o 
J 

LJ\ 

is P 
P-

lonNMMiio-t^ 

j; t'-:ai-J. 
•—"i-J 

w 
'iw: 

-3XW 

32!3!3z!fl2!23E!?l2 
.!]3??^?!?35iH'!!?l! 

.!i^i3i^2!23Ef2l!i![! 

'liiiiziii 
iraiuHmsv 

VH UVIA11M urioiu 
—-—• mxAVU 



>4 »•««•«««« ««««••« 

I 

-||®v/ -tri 

O'O-lOO 

b9'0 

5'0-l'0 ifwi Mmtut 
->Tvuj*(yvOcK} 

i.T.l 

hh'O Lfh l£'0 

^O'O 

TQT 

Lh'Z 

.25.?. 'o^r 

unr^ouri-» 

3®^!!d3^3?!i 

VIiivxA norix f to f u • mi 

i 

r 

(A 
Oi 

\ V'o" '"So'TT 

lO'O -cro 
W^' 
"lo'o" 

"ibT 
SCO 

10 
:ztr: 

I.. ".'5 

3I3U4 

insvmuiv 

[inKmoaiiriio^ ^ 
'umamoAiiifioznt " 

3f!Hfi?i?!F! V 
"'jiisiiMiiimixiii 

n 

^ 1-: . . ^ 
"'L9' o't uiifiiiS'ilKUfi 

' SIV1VKXM4 1U30-l-If 
^^0*0 

LOV L9 O 
UVIfkIM 
UYIVHXIM 11I/I -•-! 

ludf nzn 



OL 
-J 
vP 

Carbazole 
4-Hydroxyb1pheny1 

/ l-Waphthylamlne 
^ ^Acridine 

1.2.3-Trlnethylbenzene 
Quinollne 
2.3,5-Tr1methy1pheno1 
3-Hethy1-cholanthrene 
7,12-Dimethylbenz(a}anthracene 
l-Naphtho1 
2.3.4-Trlchlorophenol 
2,3,4,5-Tetrach1oropheno1 
4-Ain1nob1pheny1 
Thiophene 
13H-D1benzo(a,1)carbazo1e 

Field Surrogates 
Acenaphthene-djo 
Pyrene-Dio 
Perylene-di2 
Naphthalene-dg 
Phenol-ds 
Carbazo1e-d3 
Benzo(a]pyrene-di2 
2*Naphthylamine-dy 
Qulnoline-dy 
D1benzo(a,h)anthracene-di2 
l,2-Benz(a)anthracene-dx2 

Laboratory Surroaatoes 
Naphthol-d; 
Acr1d1ne-d9 
Pyridine-d^ 
Cbry»ene-di2 
Pluoranthene-diO 
Benzo(e)pyrcne-d22 

«) 

0.5C, 

o-n 

Kift-

MS 

NJ/V 
/I. J 
/7.W 
/9.g' 

003^ 

O'Oa. 

O'SH 

0.25 

cj"-) 

0.01 

0.05 

Percent Recovery 

|2.l 

n-9 7o 

79 
II.G 

30 

I5.T 
/OA 

is.e 63 

Parc< 

ao 
Gl 

G? 
7o 
79 

HA - Hot able to tee by fiC/NS 

&C(MS S-fJl 

(j^ . <rujo+' ^ 



Table 2. Approximate Concentrations of Compounds 
Identified in Well SLP-15B (resin cartridge) 

Scan 
Number Compound Identification 

Approximate 
Concentration (ug/L) 

310 Tetrachloroethylene 0.01 

332 C9H18 0.02 

341 Alkane (Cg?) 0.42 

349 Alkane 0.16 

377 C6H1202®-'' 1 4.63 

381 C6H1202® J 

401 C2-Alkyl-benzene 0.01 

529 C3-Alkyl-benzene 0.03 

642 C4H10O3 or C3H8O2 0.2 

648 C4H10O3® * C3-Alkyl-benzene 0.11 

771 C9H1O® 0.66 

779 Alkane^ 0.05 

793 Indene 0.03 

850 Alkane 0.05 

876 C4-Alkyl-benzene 0.02 

889 C10H12® 0.05 

920 CgHsCi® 0.05 

928 CgHsO® 0.05 

971 C4-Alkyl-benzene 0.02 

a - See library display of 3 best fits, 
b - Compound present in blank also. 



Table 2. Approximate Concentrations of Compounds 
Identified in Well SLP 15B (resin cartridge) 

(Continued) 

Scan 
Number Compound Identification 

1010 CIOHI23 

1034 Dihydro-methyl-indene 

1044 CioHio® 

1070 C2-Alkyl-benzaldehyde 

1123 benzothiophene 

1521 Biphenyl 

1553 C2-Alkyl-naphthalene 

1595 C2-Alkyl-naphthalene 

1632 C2-Alkyl-naphthalene 

1661 C2-Alkyl-naphthalene 

1774 C13H12® 

1863 Phenalene 

1921 Ci3Hi2a 

1930 C13H12® 

1942 Ci3Hi2a 

1967, 1969 C14H24 or C13H10O 

1989 C13H10O 

2065 C14H12® 

Approximate 
Concentration (ug/L) 

0.02 

0.18 

0.14 

0.06 

0.08 

0.24 

0.03 

0.03 

0.04 

0.04 

0.03 

0.04 

0.05 

0.20 

0.13 

0.12 

0.12 

0.05 

a - See library display of 3 best fits, 
b - Compound present in blank also. 



Table 2. Approximate Concentrations of Compounds 
Identified in Well SLP 15B (resin cartridge) 

(Continued) 

Scan Approximate 
Number Compound Identification Concentration (ug/L) 

2098 C14H12® 0.08 

2128 C14H12® 0.04 

2182 Dibenzothiophene 0.10 

2391 Alkene 0.25 

2410 Methyl-p^hen)(anthrene 0.08 

2423 Alcohol 0.46 

2439 Cyclopentaphenanthrene 0.21 

2448 Methyl-phenanthrene P 

2544 Di-n-butyl-phthalate + alcohol 0.16 

2596 Sulfur 0.14 

2685 Alkeneb 14.4 

2967, 2969 Alkene 0.15 

3141 Azelate ester^ 0.33 

3712 Alkane 0.05 

3817 Alkane 0.04 

3918 Alkane 0.05 

a - See library display of 3 best fits, 
b - Compound present in blank also. 
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Carbazole 
4-Hydroxybiphenyl 
1-Naphthylamine 

Acridine 
1.2.3-TrimethyIbenzene 
Quinoline 
2,3,5-Trimethylphenol 
3-Hethyl-cholanthrene 
7,12-Dimethylbenz(a)anthracene 
1-Naphthol 
2.3.4-Trichlorophenol 
2,3,4,5-Tetrachlorophenol 

4-Aininobiphenyl 

Thiophene 

13H-Dibenzo(a,i)carbazole 

oa>| 

hJA-

Field Surrogates 

Acenaphthene-dio 
Pyrene-Djo 
Perylene-di2 
Naphthalene'd3 
Phenol-ds 
Carbazole-d3 

Benzo(a)pyrene-di2 
2-Naphthylamine-d7 
Quinoline-d7 
Dibenzo(a,h)anthracene-di2 
l,2-Benz(a}anthracene-di2 

Laboratory Surrogatges 

Naphthol-dy 

Acr1d1ne-d9 
Pyridine-ds 

Chrysene-di2 
Fluoranthene-dio 
Benzo(e)pyrene-di2 

Percent Recovery 

IS.O 

11. S" 

I0.5" 
19.C, 
Pvt. ''2> 

11.4 
13 1 

IC>.1 
l8.l 
fJ/V 
2l'7 
ao.K 

Percent Recovery 

NA - Not able to see by GC/NS 

NA 
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ACUREX 
Corporation 

Energy & Environmental Division 

Mr. Paul Bitter March 21, 1985 
U.S. Environmental Protection Agency Acurex ID#: 8412-010 
SHR-13 Project: SAS 1141E 
230 Dearborne Street 
Chicago, IL 60604 

Subject: Results of GC/MS Analyses for Well SLP-8; 
Cartridge Extracts 

Enclosed please find the results of the GC/MS analyses for Well SLP-8. The 
well was sampled on December 3 & 4, 1984 in duplicate; the two samples are 
identified as SLP-8A (Vgampled = 257.4 L) and SLP-8B (Vgampled = 236.3 L). 

Analyses were performed as specified in SAS 1141E protocol with various 
modifications identified in Acurex's letter dated January 3, 1985. The 
following is a list of deliverables: 

1. DFTPP (form, plot, list format) for 1/24/85. 

2. Solvent blank for 1/24/85 (RIC; diagnostic report; quantitation report). 

3. Concentration data for 8412-010-1 — Well SLP-8A, cartridge extract (data 
form; Table 1, RIC; RT diagnostic report; RP diagnostic report, RT 
quantitation report; RP quantitation report; quantitation report for other 
compounds found in sample; spectra: enhanced, unenhanced, library display 
of 3 best fits (pages 1 through 181); peak areas. 

4. Concentration data for 8412-010-2 — Well SLP-8B, cartridge extract (data 
form; Table 2, RIC; RT diagnostic report; RP diagnostic report, RT 
quantitation report; RP quantitation report; quantitation report for other 
compounds found in sample; spectra: enhanced, unenhanced, library display 
of 3 best fits (pages 1 through 142); peak areas. 

5. Concentration data for 8412-010-8 — Method standard for Well SLP-15 and 
Well SLP-8 (data form, RIC, RT diagnostic report, RP diagnostic report; RT 
quantitation report; RP quantitation report). 

555 Clyde Avenue, PO Box 7555, Mountain View, OA 94039 (415) 964-3200 Telex 34-6391 TWX 910-7796593 



.A 

USEPA 
8412-010 
Page 2 of 2 

6. Chain of custody forms. 

Sincerely, 

4^1 
Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Curtis Ross 
EPA Region V 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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Carbazole 
4-Hydroxyb1phenyl 
1-Naphthy1amine 
Acridlne 
1.2.3-Trimethylbenzene 
Qulnoline 
2,3,5-Trimethylphenol 
3-Methyl-cholanthrene 
7,12-D1methy7benz(a)anthracene 
1-Naphtho1 
2.3.4-Trichlorophenol 
2,3,4,5-Tetrachlorophenol 
4-Aminob1phenyl 
Thiophene 
13H-0ibenzo(a,i}carbazole 

Field Surrogates 
Acenaphthene-dio 
Pyrene-Dio 
Perylene-di2 
Naphthalene-dg 
Phenol-ds 
Carbazole-d3 

Benzo(a)pyrene-d22 
2-Naphthylamine-d7 
Quinoline-d7 
Dibenzo{a,h)anthracene-di2 
l,2-Benz(a)anthracene-di2 

Laboratory Surrogatges 
Naphtho1-d7 
Acridine-dg 
Pyrldine-ds 
Chrysene-d22 
F1uoranthene-d20 
Benzo(e)pyrene-d22 

(JD 
•) 

V 

Percent Recovery 

iG.r (clo 

[2.^ 
"5-0. ̂  
yil in 

m Z?( 

73 
191 79 
rJD 
KJS 
/O.I 4o 
tJS - — 

Percent Recovery 

t.9 
18.?. 75 
MA — 

11.3- G9 
(8.3) 73 
^0.0 

NA - Not able to see by GC/HS 
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Table 1. Approximate Concentrations of Compounds 
Found in Well SLP-8A 

(Continued) 

Scan Approximate 
Number Compound Identification Concentration (ug/L) 

2581 Sulfur 0.03 

2676 ATkeneb 1.26 

2686 

3135 Azelate ester^ 0.11 

3314, 3319 Bis(2-ethylhexyl)phthalate 0.09 

1172 C5H10O2 or CsHisOa 0.06 

a - See library display of 3 best fits, 

b - Compound detected in method blank 



Table 1. Approximate Concentrations of Compounds 
Found in Well SLP-8A 

Scan Approximate 
Number Compound Identification Concentration (pg/L) 

302 Tetrachloroethylene 0.01 

319 CgHis + Tetrachloroethylene 0.02 

331 ATkane 0.05 

339 Alkane 0.05 

502 C4H6O2 (dihydro-furanone) 0.01 

509 Alkane 0.19 

644 C4Hio03a 0.02 

771 Alkane 0.01 

817 Alkane 0.01 

942 Alkane 0.03 

980 Alkane 0.06 

1066 Ethyl-benzaldehyde 0.01 

1084 C5H10O2 or C5H10O2® 0.25 

1150 C7H12O3 or CgHieO or 05810028 0.05 

2378 Alkene 0.02 

2411 Alcohol 0.03 

2535 Di-n-butylphthalate 0.02 

2542 Butyl-methyl propyl-phthalate 0.01 

a - See library display of 3 best fits. 
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Benzo(a)pyrene-di2 \2n 75 
2-Naphthylamine-dy NO — 

Quinoline-dy MS — ^ 

Dibenzo(a,h)anthracene-di2 q.8 
1,2-Benz(a]anthracene-di2 — — 

Laboratory Surrogatges Percent Recovery 

Naphthol-dy Out 

Acridine-dp 19.0 7|o 
Pyridine-dg MA 
Chrysene-di2 
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Fluoranthene-dio U.9 75 
Benzo(e)pyrene-dx2 |9.2> 77 
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Table 2. Approximate Concentrations of Compounds 
Found in Well SLP-8B 

Scan 
Number Compound Identification 

Approximate 
Concentration (ug/L)^ 

324 Alkane O.0(D 

3XS Alkane 0. o3 

390 C7H14O (?) 0.02. 

443 CeHioO (?)a P 
500 C4H6O2 (dihydro-furanone) 0. 02. 

632 ̂  C4H10O3® 0. 

642 

647 
•" 

651 ̂  

751 Alkane O'Ol 

771 Alkane o< o< 

817 Alkane 0. OA 

822 Alkane P 
843 Alkane 0.01 

870 Alkane 0.01 

943 Alkane 0. 0^ 

980 Alkane 0. |2_ 

1066 Ethyl-benzaldehyde O.Dh 

1085 C5H10O2 or CsHieO® 0. SJo 

a - See library display of 3 best fits. 
b - Concentration of compounds eluting after scan 1421 is not given due to 

problems in accessing the GCMS data. 



Table 2. Approximate Concentrations of Compounds 
Found in Well SLP-8B 

(Continued) 

Scan Approximate 
Number Compound Identification Concentration (yg/L)^ 

1123 C5H10O2 or C6H10O2® C?.0«r 

1151 C7H12O3 or CsHieO or C5H10O2® O.ll 

1173 C5H10O2 or C6H10O2 P.2o 

1288 CioHi20a ^lo.o| 

1421 Alkane £>tO| 

a - See library display of 3 best fits. 
b - Concentration of compounds eluting after scan 1421 is not given due to 

problems in accessing the GCHS data. 
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Carbazole 
ai.? 2i 33 X /7.9 

4-Hydroxyb1phenyl |q.^ n 
l-Naphthylamine ^.r 35-
Acrldine i9.r :is.i //X 

1,2,3'Trimethylbenzene yi.<o iS'o 

Qu1no1ine 81 25. <2. 103, 

2,3,5-Tr iniethylphenol at'9 IDS' 

3-Methyl-choianthrene 19.9 80 

7,12-01niethy1benz(a)anthracene /1.9 
l-Naphthol /7.0 (>8 29. ̂  79 
2,3,4-Trichlorophenol I9.g 79 
2,3,4»5-Tetrachlorophenol n(o 7o 
4-Aminob1phenyl tJD 

Thiophene 

13H-Dibenzo(a,i)carbazole 

Acenaphthene-dio /t.o 49 
Pyrene-Djo l4> • C> G4> 
Perylene-d22 • n.o 48 
Naphthalene-ds 2o. 1 go 

Phenol-ds 15.-^ (pi 

Carbazole-d3 IG.9 
Benzo(a)pyrene-di2 /t-7 67 
2-Naphthylamine-d; MO 
Quinoline-dy D.I.O 
Dibenzo(a,h)anthracene-d22 I0.5 
l,2-Benz(a.]anthracene-di2 

Laboratory Surrogatoes Percent Recovery 
Naphthol-dy n. 1 48 
Acridine-d9 n.w 7o 
Pyr1d1ne-d5 NJA- --

Chrysene-di2 lG.9 48 
Fluoranthene-dxo n.i 48 
Benzo(e)pyrene-di2 IG).9 48 

NA - Not able to see by GC/NS 
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ACUREX 
CorpoiBtioni 

Energy & Environmental Division 

Mr. Paul Bitter April 2, 1985 
U.S. Environmental Protection Agency Acurex ID#: 8412-018 
SHR-13 Project: SAS 1141E 
230 Dearborne Street 
Chicago, IL 60604 

Subject: Results of GC/MS Analyses for Well SLP-6; 
Cartridge Extracts 

Enclosed please find the results of the GC/MS analyses for well SLP-6. The 
well was sampled on December 6-8, 1984 in duplicate; the two samples are 
identified as SLP-6A (Vgampled = 268.0 L) and SLP-6B (Vgampled = 256.5 L). 
Analyses were performed as specified in SAS 1141E protocol with various 
modifications identified in Acurex's letter dated January 3, 1985. The 
following is a list of deliverables: 

1. DFTPP (form, plot, list format) for 1/30/85. 

2. Solvent blank for 1/30/85 (RIC; diagnostic report; quantitation report) 

3. GC/MS standards for 1/30/85 (RIC; RT diagnostic report; RP diagnostic 
report; RT quantitation report; RP quantitation report; calibration 
check forms); one standard was analyzed before the samples and the 
other standard was analyzed after the samples. 

4. Concentration data for 8412-018-1 — Well SLP-6A, cartridge extract 
(data form; Table 1; RIC; RT diagnostic report; RP diagnostic report, 
RT quantitation report; RP quantitation report; quantitation report for 
other compounds found in sample; spectra: enhanced, unenhanced, 
library display of 3 best fits (pages 1 through 165); peak areas. 

5. Concentration data for 8412-018-2 — Well SLP-6B, cartridge extract 
(data form; RIC; RT diagnostic report; RP diagnostic report, RT 
quantitation report; RP quantitation report; spectra: enhanced, 
unenhanced, library display of 3 best fits (pages 1 through 29); peak 
areas. Data for compounds eluting after scan 1100 could not be 
retrieved due to problems with disk file structure, therefore the 
quantitation report for other compounds found in this sample is not 
included. 

555 Clyde Avenue, PO Box 7555, Mountain View, OA 94039 (415) 964-3200 Telex 34-6391 TWX 910-7796593 



(ir 

USEPA 
8412-018 
Page 2 of 2 

6. Concentration data and recovery data for 8412-018-8 Method Standard 
(data form, RIG; RT diagnostic report, RP diagnostic report, RT 
quantitation report, RP quantitation report). Method Standard was 
obtained by spiking 350 mL acetone-methylene chloride (20:80) with 
50 yg of stable-labeled isotopes, priority pollutants, and target 
compounds and processed similarly as the cartridge extracts. 

7. Chain of custody forms. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Curtis Ross 
EPA Region V 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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Thiophene M/V 
13H-D1benzo(a,1)CBrbazo1e 

Field Surrogates Percent Recovery 
Acenaphthene-d20 19.5 
Pyrene-Djo 21.9 
Perylene-d22 lO.tj 

Naphthalene-ds a/.9 
Phenol-ds O.io ^.0 
Carbazole-d3 ao.5 .91 
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2-NBphthylamine-dy 
Quinollne-dy W5 --

D1benzo(a,h)anthrBcene-d22 ^5 
1,2-Benz(a)anthracene-d22 MS " 

Laboratory Surrooataes Percent Recovery 
Naphthol-dy MS • - -

Acr1dine-d9 21. 
Pyridine-ds Ni/V — 

Chrysene-d22 (9.a nn 
Fluoranthenc-dio ao.? 2b 
fanzo(e)pyrenc-d22 n 

MA - Hot able to ate by SC/NS 
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Carbazole 
4-Hydroxyb1pheny1 
X-Naphthylainlne 
Acrldlne 
1.2.3-Trlnethylbenzene 
Quinollne 
2,3,5-Trlmethylphenol 
3''Hethy1 -chol antbrene 
7,12-Din)ethy1benz(B}anthracene 
]-Naphtho1 
2.3.4-Trich1oropheno1 
2,3,4,5-Tetrach1oropheno1 
4-Ain1nob1pheny1 
Thiophene 
13H-D1benzo(B,1)carbazo1e 

Field Surrogates 

fJD 

OtfVC 

1,2-Benz(a)anthracene-dx2 

Laboratory Surrooat^es 
Naphthol-d; 
Acrldlne-dp 
Pyrfdine-ds 
Cbry»ene-d|2 
Fluoranthene-dxo 
Benzo(e)pyrene-dx2 

/ 

NlA-

MS 

MS 

^I'O 

Percent Recovery 
Acenaphthene-dxo l(p-2> dr 
Pyrene-Dxo 71 
Perylene-dx2 a7.3 /O^ 

w — 

Naphthalene-dg /F. 1 
/O^ 

w — Phenol-ds MP 

/O^ 

w — 

Carbazo1e-d3 P-l. 1 
Benzo(a)pyrene-dx2 97 
B^Naphthylatnlne-dy MS 
Quinollne-dy MS, — 

D1benzo(a,h)anthracene-dx2 13. 5r 

Percent ftecovery 
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Ft 
/oi 

HA - Hot able to ate by fiC/HS 
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Cru-C yoKto c^c- • 

Corbazole lo.^ ^1 ro7 

4-Hydroxyb1phenyl 
l-Naphthylamlne la V So 

ii9 Acrldlne IDG 
l(p(s 

ii9 

1.2,3-TrlBethy1benzene 

IDG 
l(p(s 

/ot 
Qui'nolfne 23 5^ 9^ /ot 

2.3.5-Tr1nethylpheno1 US' 

3-Kethy1-cholanthrene Ion /ar 
7,12-Dimethy1benz(a)anthracene 9S 
l-Naphtho1 237 9s ^1.5' llO 

2,3,4-Tr1ch1oropheno1 MO 
2,3.4,5-Tetrach1orophenol MD 
4-Aininob1pheny1 lor 
Thiophene Mft-
l3H-D1benzo(B,1)cBrbazo1e 

Field Surrogates Percent Recovery 

Acenaphthene-d20 olli O gv 
Pyrene-Dio 25./ loo 

Perylene-d22 3.9-4, //y 
Naphthalene-da 22? 9A 
Phenol-da 3)3 7 /34> 
Carbazole-d3 9.1 39 
Benzo(a)pyrene-d22 3LI. (O g-G 
2-Naphthy1ain1ne-d7 tJS — 

Quinollne-d; 

D1benzo(a,h)anthracene-d22 15. 
1,2-Benz(a)anthracene-d22 US — 

Laboratory Surroaatoes Percent Recovery 

Raphthol-d; 2/.S"" gG 
AcridIne-dp 23.7 9S 
Pyrldine-da 

Chryscne-d22 33. SL 
Fluoranthene-dio 23 7 9/ 
Banzo(a)pyranc-di2 27.2, /o<j 

MA - Not able to too by SC/NS 

GCfMS S+J^. 
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v. 

A ACUREX 
Corporation 

Energy & Environmental Division 

Hr. Paul Bitter April 5. 1985 
U.S. Environmental Protection Agency Acurex IDA: 8412-026 
SHR-13 Project: SAS 1141E 
230 Dearborne Street 
Chicago, IL 60404 

Subject: Results of GC/MS Analyses for Well W14; 
Cartridge Extracts 

Enclosed please find the results of the GC/MS analyses for Well 14. The well 
was sampled on December 14, 1985 in duplicate; the two samples are identified 
as W14A (Vsampied ® 22.0 L) and W148 (Vjampled ' 25.3 i). Analyses were 
performed as specified in SAS 1141E protocol with various modifications 
identified in Acurex's letter dated January 3, 1985. The following is a list 
of deliverables: 

1. DFTPP (form, plot, list format) .for 1/29/85. 

2. Solvent blank for 1/29/85 (RIC; diagnostic report; quantitation report) 

3. GC/MS standard for 1/29/85 (RIC; RT diagnostic report; RP diagnostic 
report; RT quantitation report; RP quantitation report; calibration 
check forms) 

4. Concentration data for 8412-026-1 — Well 14A, cartridge extract (data 
form; Table 1; RIC; RT diagnostic report; RP diagnostic report, RT 
quantitation report; RP quantitation report; quantitation report for 
other compounds found in sample; spectra: enhanced, unenhanced, 
library display of 3 best fits (pages 1 through 219); peak areas. 

5. Concentration data for 8412-026-2 — Well 148, cartridge extract (data 
form; Table 2; RIC; RT diagnostic report; RP diagnostic report, RT 
quantitation report; RP quantitation report; quantitation report for 
other compounds found in sample; spectra: enhanced, unenhanced, 
library display of 3 best fits (pages 1 through 171); peak areas. 

565 Clyda Avenue. PO Box 7555. Mountain View. CA MOae (415) 964-3200 Iblex 34-6561 TWX 610-7796590 
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6. Chain of custody forms. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Dffice 

Data Audit Staff 
EHSL - Las Vegas 

Curtis Ross 
EPA Region V 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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^ ACUREX 
rfy Corpoiatiion 

Energy & Environmental Division 

Mr. Paul Bitter April 22, 1985 
U.S. Environmental Protection Agency Acurex ID#: 8412-017 
SHR-13 Project: SAS 1141E 
230 Dearborne Street 
Chicago, IL 60604 

Subject: Results of GC/MS Analyses for Well W-24; 
Cartridge Extracts 

Enclosed please find the results of the GC/MS analyses for well W-24. The well 
was sampled on December 10, 1985 in duplicate; the two samples are identified 
as W-24A (Vsampled = 22.9 L) and W-24B (Vgampled = 19.5 L). Analyses were 
performed as specified in SAS 1141E protocol with various modifications 
identified in Acurex's letter dated January 3, 1985. The following is a list 
of deliverables: 

1. DFTPP (form, plot, list format) for 2/1/85. 

2. Solvent blank for 2/1/85 (RIC; diagnostic report; quantitation report) 

3. GC/MS standard for 2/1/85 and 2/2/85 (RIC; RT diagnostic report; RP 
diagnostic report; RT quantitation report; RP quantitation report; 
calibration check forms) 

4. Concentration data for 8412-017-1 — Well W-24A, cartridge extract 
(data form; Table 1; RIC; RT diagnostic report; RP diagnostic report, 
RT quantitation report; RP quantitation report; quantitation report for 
other compounds found in sample; spectra: enhanced, unenhanced, 
library display of 3 best fits (pages 1 through 278); peak areas. 

5. Concentration data for 8412-017-2 — Well W-24B, cartridge extract 
(data form; Table 2; RIC; RT diagnostic report; RP diagnostic report, 
RT quantitation report; RP quantitation report; quantitation report for 
other compounds found in sample; spectra: enhanced, unenhanced, 
library display of 3 best fits (pages 1 through 279); peak areas. 

6. Concentration data for 8412-017-10 - Method blank for Well W-24 
(data form. Table 3; RIC; RT diagnostic report, RP diagnostic report, 
RT quantitation report; quantitation report for other compounds found 
on method blank; spectra (enhanced, unenhanced, library display of 3 
best fits (pages 1 through 159); peak areas. Method blank was obtained 
by spiking 350 mL acetone-methylene chloride (20:80) with 50 yg of 
stable-labeled isotopes and processed similarly as the cartridge 
extracts. 

555 Clyde Avenue. PO Box 7555, Mountain View. OA 94039 (415) 964-3200 Telex 34-6391 TVI/X 910-7796593 



USEPA 
8412-017 
Page 2 of 2 

7. Concentration data and recovery data for 8412-017-11 Method Standard 
(data form, RIG; RT diagnostic report, RP diagnostic report, RT 
quantitation report, RP quantitation report). Method Standard was 
obtained by spiking 350 mL acetone-methylene chloride (20:80) with 
50 yg of stable-labeled isotopes, priority pollutants, and target 
compounds and processed similarly as the cartridge extracts. 

8. Chain of custody forms. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Curtis Ross 
EPA Region V 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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^ ACUREX 
Corporatiion 

Energy & Environmental Division 

Mr. Paul Bitter ' May 9, 1985 
U.S. Environmental Protection Agency Acurex ID#: 8412-027A 
SHR-13 Project: SAS 1141E 
230 Dearborne Street 
Chicago, IL 60604 

Subject: Additional Results of GC/MS Analyses for Well W-40; 
Control Cartridges and Method Blank 

Enclosed please find the results for two control cartridges and one method 
blank that have been analyzed with the Well W-40 samples. The letter report 
submitted on April 26 contained only the priority pollutant and target compound 
results for the two control cartridges identified as 8412-027-11-and 
8412-027-12, and method blank identified as 8412-027-13. This letter report 
contains the concentration data for other compounds detected in the control 
cartridges (Tables 1 and 2) and the method blank (Table 3), the quantitation 
reports, as well as the spectra (enhanced, unenhanced library display of 3 best 
fits) and peak areas for all compounds present in the extracts identified 
above. 

Sincerely, 

Q^Sa;c.. 
Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc:' Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Dffice 

Data Audit Staff 
EMSL - Las Vegas 

Curtis Ross 
EPA Region V 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 

555 Clyde Avenue. PO Box 7555, Mountain View, OA 94039 (415) 964-3200 Telex 34-8391 TWX 910-7796593 
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A ACUREX 
Conpoiation 

Energy & Environmental Division 

Mr. Paul Bitter May 9, 1985 
U.S. Environmental Protection Agency Acurex ID#: 8411-045 
SHR-13 Project: SAS 1141E 
230 Dearborne Street 
Chicago, IL 60604 

Subject: Results of GC/MS Analyses for Well 48 Composite Sample. 

Enclosed please find the results for Well 48. The well was sampled on November 
16, 1984 by Gary J. Schroeher. Four 1-gal samples, identified as Methodist 
Hospital 01, 02, 03, 04, were received at Acurex on November 19, 1984. An 8L 
composite sample was obtained from samples identified as Methodist Hospital 01 
and 02 and was extracted by continuous liquid-liquid extraction with methylene 
chloride. Analyses were performed as specified in SAS 1141E protocol with 
various modifications identified in Acurex's letter dated January 3, 1985. The 
following is a list of deliverables: 

1. DFTPP (form, plot, list format) for 2/2/85. 

2. Solvent blank for 2/2/85 (RIC; diagnostic report; quantitation report) 

3. GC/MS standard for 2/2/85 (RIC; RT diagnostic report; RP diagnostic 
report; RT quantitation report; RP quantitation report; calibration 
check forms) 

4. Concentration data for 8411-045-1 -- Well 48, composite sample 
(data form; Table 1; RIC; RT diagnostic report; RP diagnostic report, 
RT quantitation report; RP quantitation report; quantitation report 
for other compounds found in sample; spectra: enhanced, unenhanced, 
library display of 3 best fits (pages 1 through 198); peak areas. 

5. Concentration data and recovery data for 8412-016-3 Method Standard 
(data form, RIC; RT diagnostic report, RP diagnostic report, RT 
quantitation report, RP quantitation report). Method Standard was 
obtained by spiking 50 yg of stable-labeled isotopes, priority 
pollutants, and target compounds into 3L of organics free water and 
extracted using the continuous liquid-liquid procedure. 

555 Clyde Avenue, PO Box 7555, Mountain View, OA 94039 (415) 964-3200 Telex 34-6391 TWX. 910-7796593 



6. Chain of custody forms. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/kek 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Curtis Ross 
EPA Region V 

Gail Lowry 
Minnesota Pollution Control Association 

These results were obtained using accepted laboratory practices; the liability of 
Acurex Corporation shall not exceed the amount paid for this report. In no event 
shall Acurex be liable for special or consequential damages. 
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ACUREX 
Corporation 

Energy & Environmental Division 

Hr. Curtis Ross May 14, 1985 
U.S. EPA Region V Acurex ID#: 8412-028 
536 S. Clark Street Project: SAS 1141E 
Central Regional Laboratory 
10th Floor 
Chicago. IL 60605 

Subject: Results of GC/MS Analyses for Well 133; 
Composite Sample 

Enclosed please find the results of the GC/MS analyses for Well 133. The well 
was sampled on December 12, 1984; the four samples are identified as W133A, 
W133B, W133C, W133D (1 gallon each). Analyses were performed as specified in 
SAS 1141E protocol with various modifications identified in Acurex's letter 
dated January 3, 1985. The following is a list of deliverables: 

1. Concentration data for 8412-028-1,2,3,4 — Well 133, composite sample 
(V = 15.7 L) (data form; Table 1; RIC; RT diagnostic report; RP 
diagnostic report, RT quantitation report;, RP quantitation report; 
quantitation report for other compounds found in sample; spectra: 
enhanced, unenhanced, library display of 3 best fits (pages 1 through 
297); peak areas. 

2. Concentration data for 8412-028-5 -- Well 133, control sample 
(V =3.8 L) (data form; Table 2; RIC; RT diagnostic report; RP 
diagnostic report, RT quantitation report; RP quantitation report; 
quantitation report for other compounds found in sample; spectra: 
enhanced, unenhanced, library display of 3 best fits (pages 1 through 
167); peak areas. 
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3. Chain of custody forms. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc; Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Paul Bitter 
EPA Region V 

Gail Lowry 
Minnesota Pollution Control Association 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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^ACUREX 
Corporation 

Energy & Environmental Division 

Nr. Curtis Ross June 26, 1985 
USEPA Region V Acurex ID#: 8412-018A 
536 South Clark Street Project: SAS 1141E 
Central Regional Laboratory 
10th Floor 
Chicago, XL 60604 

Subject: Results of GC/HS Analyses for Well SLP-6; 
Filter Extracts, Tasks 4 through 7 

Enclosed please find the results of the GC/MS analyses for well SLP-6. The 
well was sampled on December 6-8, 1984 in duplicate; the two samples are 
identified as SLP-6A (Vsampled = 268.0 L) and SLP-6B (Vgampled = 256.5 L). 
The two filters for sample SLP-6A were identified as SLP-6 FAl and SLP-6 FA2 
and were extracted together in a soxhlet extractor with methylene chloride. 
The two filters for sample SLP-6B were identified as SLP-6 FBI and SLP-6 FB2 
and were also extracted together in a soxhlet extractor with methylene 
chloride. Analyses were performed as specified in SAS 1141E protocol 
with various modifications identified in Acurex's letter dated January 3, 
1985. Results are reported in total yg of a specific compound per filter. 
The following is a list of deliverables: 

1. DFTPP (form, plot, list format) for 2/6/85. 

2. GC/MS standard for 2/6/85 (RIC; RT diagnostic report; RP diagnostic 
report; RT quantitation report; RP quantitation report; calibration 
check forms). 

3. Concentration data for 8412-018-3,4 -Well SLP-6A, filter extract 
composite of SLP-6 FAl and SLP-6 FA2 (data form; Table 1; RIC; RT 
diagnostic report; RP diagnostic report, RT quantitation report; RP 
quantitation report; quantitation report for other compounds found in 
sample; spectra: enhanced, unenhanced, library display of 3 best fits; 
peak areas). 

4. Concentration data for 8412-018-5,6 — Well SLP-6B, filter extract 
composite of SLP-6 FBI and SLP-6 FB2 (data form; RIC; RT diagnostic 
report; RP diagnostic report, RT quantitation report; RP quantitation 
report; spectra: enhanced, unenhanced, library display of 3 best fits; 
peak areas). 
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USEPA 
8412-018A 
Page 2 of 2 

Please note the following 

- The chain of custody forms have been submitted on April 2, 1985, with the 
results of the cartridge analysis. 

- A solvent blank was analyzed on 2/6/85 following analysis of the daily 
standard, however due to a bad file structure the data had to be deleted 
subsequently to the analysis of the filter extracts and is no longer 
available for submission. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EHSL - Las Vegas 

Paul Bitter 
EPA Region V 

Gail Lowry 
Minnesota Pollution Control Association 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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ACUREX 
K > Corporation 

Energy & Environmental Division 

Mr. Curtis Ross June 26, 1985 
USEPA Region V Acurex ID#: 84I2-010A 
536 South Clark Street Project: SAS 1141E 
Central Regional Laboratory 
10th Floor 
Chicago. IL 60604 

Subject: Results of GC/HS Analyses for Well SLP-8; 
Filter Extracts, Tasks 4 through 7 

Enclosed please find the results of the GC/MS analyses for Well SLP-8. The 
well was sampled on December 3 & 4, 1984 in duplicate; the two samples are 
identified as SLP-8A (Vgampled = 257.4 L) and SLP-8B (Vsampled = 236.3 L). 
The two filters for sample SLP-8A were identified as SLP-8 FAl and SLP-8 FA2 
and were extracted together in a soxhlet extractor with methylene chloride. 
The two filters for sample SLP-8B were identified as SLP-8 FBI and SLP-8 FB2 
and were also extracted together in a soxhlet extractor with methylene 
chloride. 

Analyses were performed as specified in SAS 1141E protocol with various 
modifications identified in Acurex's letter dated January 3, 1985. Results are 
reported in yg per filter. The following is a list of deliverables: 

1. DFTPP (form, plot, list format) for 2/5/85. 

2. GC/MS standard for 2/5/85 (RIC, RT diagnostic report; RP diagnostic repot; 
RT quantitation report; RP quantitation report; calibration check forms). 

3. Solvent blank for 2/5/85 (RIC; diagnostic report; quantitation report). 

4. Concentration data for 8412-010-3,4 - Well SLP-8A, filter extract 
composite of SLP-8 FAl and SLP-8 FA2 (data form; Table 1, RIC; RT 
diagnostic report; RP diagnostic report, RT quantitation report; RP 
quantitation report; quantitation report for other compounds found in 
sample; spectra: enhanced, unenhanced, library display of 3 best fits; 
peak areas). 

5. Concentration data for 8412-010-5,6 — Well SLP-8B, filter extract 
composite of SLP-8 FBI and SLP-8 FB2 (data form; Table 2, RIC; RT 
diagnostic report; RP diagnostic report, RT quantitation report; RP 
quantitation report; quantitation report for other compounds found in 
sample; spectra: enhanced, unenhanced, library display of 3 best fits; 
peak areas). 

555 Clyde Avenue. PO Bo* 7555. Mountain View. OA B4039 (415) 964-32<X) "ftlex. 34-6391 TWX. 910-7796593 
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8412-OlOA 
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6. Concentration data for 8412-011-8 — Method standard for soxhiet extraction 
(data form, RIG, RT diagnostic report, RP diagnostic report; RT 
quantitation report; RP quantitation report). Method standard was obtained 
by spiking 50 yg of the target compounds and priority pollutants 
directly onto the Teflon filter and extracting the filter with methylene 
chloride in a soxhiet extractor. 

The chain of custody forms have been submitted on March 21, 1985, with the 
results of the cartridge analysis. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Dffice 

Data Audit Staff 
EMSL - Las Vegas 

Paul Bitter 
EPA Region V 

Gail Lowry 
Minnesota Pollution Control Association 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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Carbazole 
4-Hydroxyb1pheny1 
l-Naphthylamlne 
Acrldine 
1.2.3-Trinethylbenzene 
Quinollne 
2,3,5-Trlmethylphenol 
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Fluoranthene-dxo 
Benzo(e)pyrene-dx2 
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Carbazole 
4'Hydroxyb1pheny1 
l-Naphthylamlne 
Acrldlne 
1,2,3-TrImethy1benzene 
Qulnollne 
2.3,5-TrImethyIphenol 
3-Methyl-cholanthrene 
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7,12-DImethy1benz(a]anthracene .9 
l-Naphthol 
2,3,4'Trlchlorophenol 
2 *3,4.5-Tetrach1orophenol 
4-Ain'fnoblphenyl 
Thiophene 
13H-D1benzo(a,1)carbazo1e 

Field Surrogates 

Laboratory Surrogatoes 
Naphthol-d; 
Acrldlne-d9 
Fyr1d1ne-d$ 
Chrytene-dx2 
F1uoranthene-d|o 
Benzo(e)pyrene-di2 
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Acenaphthene-dio 37. 8"^ 78 
Pyrene-Djo 8-0 
Perylene-dx2 s.s /8 
Naphthalene-dg <f^» 
Phenol-dg ^1.1 
Carbazole-dg 
Benzo(a)pyrene-di2 33.7 
2-Naphthylain1ne-d7 fJS — 

Qulnollne-d; 
D1benzo(a,h)anthracene-di2 /9.0 38 
1,2-Benz(a)anthracene-di2 MS 

Percent Kecoyery 
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ACUREX 
Corpoiation 

Energy & Environmental Division 

Mr. Curtis Ross June 28, 1985 
USEPA Region V Acurex ID#; 84I2-011A 
536 South Clark Street Project: SAS 1141E 
Central Regional Laboratory 
10th Floor 
Chicago. IL 60604 

Subject: Results of GC/MS Analyses for Well SLP-15; 
Filter Extracts, Tasks 4 through 7 

Enclosed please find the results of the GC/MS analyses for Well SLP-15. The 
well was sampled on December 5, 1984 in duplicate; the two samples are 
identified as SLP-15A (Vsampled = 16-9 L) and SLP-15B (Vgampled = 19.2 L). 
The two filters for sample SLP-15A were identified as SLP-15 FAl and SLP-15 FA2 
and were extracted together in a soxhlet extractor with methylene chloride. 
The two filters for sample SLP-15B were identified as SLP-15 FBI and SLP-15 FB2 
and were also extracted together in a soxhlet extractor with methylene 
chloride. 

Analyses were performed as specified in SAS 1141E protocol with various 
modifications identified in Acurex's letter dated January 3, 1985. Results are 
reported in ug per filter. The following is a list of deliverables: 

1. Concentration data for 8412-011-3,4 — Well SLP-15A, filter extract 
composite of SLP-15 FAl and SLP-15 FA2 (data form; Table 1, RIC; RT 
diagnostic report; RP diagnostic report, RT quantitation report; RP 
quantitation report; quantitation report for other compounds found in 
sample; spectra: enhanced, unenhanced, library display of 3 best fits; 
peak areas1. 

^ r 

2. Concentration data for 8412-011-5,6 - Well SLP-15B, filter extract 
composite of SLP-15 FBI and SLP-15 FB2 (data form; Table 2. RIC; RT 

\ diagnostic report; RP diagnostic report, RT quantitation report; RP 
quantitation report; quantitation report for other compounds found in 
sample; spectra: enhanced, unenhanced, library display of 3 best fits; 
peak areas). 

55S Clyde Avenue, P.a Box 7555, Mountain View, CA 94039 (415)994-3200 IMex: 34-6391 TWX: 910-7796583 



USEPA 
8412-OllA 
Page 2 of 2 

The chain of custody forms have been submitted on March 19, 1985, with the 
results of the cartridge analysis. The DFTPP, GC/MS standard data and the 
solvent blank data for 2/5/85 have been submitted on June 26, 1985 in the 
Acurex report 8412-OlOA. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Paul Bitter 
EPA Region V 

. Gail Lowry 
Minnesota.Pollution Control Association 

S 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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Carbazole 
4-Hydroxyb1pheny1 
l-Naphthylamlne 
Acrldlne 
1.2.3-Trlmethylbenzene 
Quinollne 
2,3,5-Trliiiethylphenol 
3-Nethy1-cholanthrene 
7,12-D1methy1benz(a}anthracene 
1-Naphtho1 
2.3.4-Trichlorophenol 
2.3,4,5-Tetrach1orophenol 
4-Aininob1pheny1 
Thiophene 
13H-D1benzo(a.1)carbazo1e 

Field Surrogates 
Acenaphthene-dio 
Pyrene-Dio 
Perylene-di2 
Naphthalene-dg 
Phenol-ds 
Carbazole-d3 
Benzo(a)pyrene-di2 
2-Naphthy1aniine-d7 
Qulnoline-dy 
D1benzo(a,h)anthracene-di2 
1.2-Benz(a}anthracene-ilx2 

Laboratory Surrooatges 
Naphthol-d; 
Acridlne-dg 
Pyrldlne-ds 
Chrysene-d22 
Fluoranthene-dxo 
B»nzo(a)pyrene-di2 
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Cerbazole 
4-Hydroxyb1phenyl 
1-Kaphthyldmine 
Acrldlne 
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ACUREX 
Corporation 

Energy & Environmental Division 

Mr. Curtis Ross 
USEPA Region V 
536 South Clark Street 
Central Regional Laboratory 
10th Floor 
Chicago, IL 60604 

June 28, 1985 
Acurex ID#: 8412-026A 
Project: SAS 114IE 

Subject: Results of GC/MS Analyses for Well W14; 
Filter Extracts, Tasks 4 through 7 

Enclosed please find the results of the GC/MS analyses for Well W14. The well 
was sampled on December 14, 1984 in duplicate; the two samples are identified 
as W14A (Vsampled = 22.0 L) and W148 (Vsampled = 25.3 L). The two filters 
for sample W14A were identified as W14 FAl and W14 FA2 and were extracted 
together in a soxhlet extractor with methylene chloride. The two filters for 
sample W14B were identified as W14 FBI and W14 FB2 and were also extracted 
together in a soxhlet extractor with methylene chloride. 

Analyses were performed as specified in SAS 1141E protocol with various 
modifications identified in Acurex's letter dated January 3, 1985. Results are 
reported in yg per filter. The following is a list of deliverables: 

1. DFTPP (form, plot, list format) for 2/10/85. 

2. GC/MS standard for 2/10/85 (RIC, RT diagnostic report; RP diagnostic repot; 
RT quantitation report; RP quantitation report; calibration check forms). 

3. Solvent blank for 2/10/85 (RIC; diagnostic report; quantitation report). 

4. Concentration data for 8412-026-3,4 — Well W14A, filter extract composite 
of W14 FAl and W14 FA2 (data form; Table 1, RIC; RT diagnostic report; RP 
diagnostic report, RT quantitation report; RP quantitation report; 
quantitation report for other compounds found in sample; spectra: 
enhanced, unenhanced, library display of 3 best fits; peak areas). 

5. Concentration data for 8412-026-5,6 — Well W14B, filter extract composite 
of W14 FBI and W14 FB2 (data form; Table 2, RIC; RT diagnostic report; RP 
diagnostic report, RT quantitation report; RP quantitation report; 
quantitation report for other compounds found in sample; spectra: 
enhanced, unenhanced, library display of 3 best fits; peak areas). 

555 Clyde Avenue. P.O Box 7555, Mountain View, OA B408B (415) 964-3200 Telex. 34-6391 TWX; 919-7796593 
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8412-026A 
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The chain of custody forms have been submitted on April 5, 1985, with the 
results of the cartridge analysis.. 

Sincerely, 

^ JUSrUCa 
Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Paul Bitter 
EPA Region V 

Gail Lowry 
Minnesota Pollution Control Association 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable forTpecial or consequential damages. 
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4-Hydroxyb1pheny1 
l-Naphthylamlne 
Acrldine 
1.2.3-Tr1methy1benzene 
Quinollne 
2,3,5-Trlmethylphenol 
3-Nethy1-cholanthrene 
7,12*D1methy1benz(a]anthracene 
l-Naphtho1 
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Chryaene-dx2 H8.2 
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ACUREX 
Coiporation 

Energy & Environmental Division 

Mr. Curtis Ross July 2, 1985 
USEPA Region V Acurex ID#: 8412-017A 
536 South Clark Street Project: SAS 1141E 
Central Regional Laboratory 
10th Floor 
Chicago, IL 60604 

Subject: Results of GC/MS Analyses for Well W24; 
Filter Extracts, Tasks 4 through 7 

Enclosed please find the results of the GC/MS analyses for Well W24. The well 
was sampled on December 10, 1984 in duplicate; the two samples are identified 
as W24A (Vsampled = 22.9 L) and W24B (Vgampled = 19.5 L). The two filters 
for sample W24A were identified as W24 FAl and W24 FA2 and were extracted 
together in a soxhlet extractor with methylene chloride. The two filters for 
sample W24B were identified as W24 FBI and W24 FB2 and were also extracted 
together in a soxhlet extractor with methylene chloride. 

Analyses were performed as specified in SAS 1141E protocol with various 
modifications identified in Acurex's letter dated January 3, 1985. Results are 
reported in pg per filter. The following is a list of deliverables: 

1. DFTPP (form, plot, list format) for 2/11/85. 

2. GC/MS standard for 2/11/85 (RIC, RT diagnostic report; RP diagnostic repot; 
RT quantitation report; RP quantitation report; calibration check forms). 

3. Solvent blank for 2/11/85 (RIC; diagnostic report; quantitation report). 

4. Concentrat.ion data for 8412-017-3,4 — Well W24A, filter extract composite 
of W24 FAl and W24 FA2 (data form; Table 1, RIC; RT diagnostic report; RP 
diagnostic report, RT quantitation report; RP quantitation report; 
quantitation report for other compounds found in sample; spectra: 
enhanced, unenhanced, library display of 3 best fits; peak areas). 

5. Concentration data for 8412-017-5,6 — Well W24B, filter extract composite 
of W24 FBI and W24 FB2 (data form; Table 2, RIC; RT diagnostic report; RP 
diagnostic report, RT quantitation report; RP quantitation report; 
quantitation report for other compounds found in sample; spectra: 
enhanced, unenhanced, library display of 3 best fits; peak areas). 

555 Clyde Avenue, PO Box 7555. Mountain View, OA 94039 (415) 964-32(X) Telex. 34-6391 TWX 910-7796593 



USEPA 
8412-017A 
Page 2 of 2 

6. Concentration data for 8412-026 — Method standard for soxhiet extraction 
(data form, RIG, RT diagnostic report, RP diagnostic report; RT 
quantitation report; RP quantitation report). Method standard was obtained 
by spiking 50 uO of the target compounds and priority pollutants 
directly onto the Teflon filter and extracting the filter with methylene 
chloride in a soxhiet extractor. 

The chain of custody forms have been submitted on April 22, 1985, with the 
results of the cartridge analysis. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Paul Bitter 
EPA Region V 

Gail Lowry 
\ Minnesota Pollution Control Association 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed'the amount paid for this report. 
In no event shall Acurex be liable for-special or consequential damages. 
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C') % eiLc. 

Carbazole 4:^4 
4-Hydroxyb1phenyl <oC 
l-Naphthylamlne ST 
Acrldlne 4^-.^ 

1•2,3-Tr1methy1benzene 114 
Quinollne 4-O.R 
2,3,5-TrImethyIphenol 4I?'3 9-1 
3-Nethy1-cholanthrene ai-9- iQiS 

7,12-Dlmethylbenz(a)anthracene 
1-Naphthol sq.s 
2,3,4-Trlchlorophenol DO ^ 

2.3,4,5-TetrachTorophenol KiO 

4-Am1nob1pheny1 

Thiophene Ki/V 
13K-01benzo(a,1)carbazole 

Field Surrogates 
Acenaphthene-dxo 
Pyrene-D]o 
Pery1ene-di2 
Naphthalene-ds 
Phenol-ds 
Carbazole-d3 
Benzo(B)pyrene-d22 
Z-Naphthylamine-d; 
Qulnoline-d; 
01benzo(a,h}anthracene-d22 
l,2-Benz(Bjanthracene-dx2 

laboratory Surreoatoes 
Naphthol-d; 
Acrldine-dp 
Pyr1d1ne-d5 k 
Chrysene-di2 
F1uDranthene*d|o 
lanzo(a)pyranc-di2 

* - >t able to see by C/NS 

CWo+w. CcfMS SM-

(iO % Rue 
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III 

4CS4 Q3 
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MS 
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sU'S 43 
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^ ACUREX 
Cofporation 

Energy & Environmental Division 

Mr. Curtis Ross July 3, 1985 
USEPA Region V Acurex ID#: 8412-020A 
536 South Clark Street Project: SAS 1141E 
Central Regional Laboratory 
10th Floor 
Chicago, 11 60604 

Subject: Results of GC/MS Analyses for Well SLP-4 
Filter Extracts, Tasks 4 through 7 

Enclosed please find the results of the GC/MS analyses for Well SLP-4. The 
well was sampled on December 11-12, 1984 in duplicate; the two samples are 
identified as SLP-4A (Vsampled = 138.9 L) and SLP-4B (Vsampled = 123.9 L). 
The two filters for sample SLP-4A were identified as SLP-4 FAl and SLP-4 FA2 
and were extracted together in a soxhlet extractor with methylene chloride. 
The two filters for sample SLP-4B were identified as SLP-4 F81 and SLP-4 FB2 
and were also extracted together in a soxhlet extractor with methylene 
chloride. 

Analyses were performed as specified in SAS 1141E protocol with various 
modifications identified in Acurex's letter dated January 3, 1985. Results are 
reported in ug per filter. The following is a list of deliverables: 

1. Concentration data for 8412-020-3,4 — Well SLP-4A, filter extract 
composite of SLP-4 FAl and SLP-4 FA2 (data form; Table 1. RIC; RT 
diagnostic report; RP diagnostic report, RT quantitation report; RP 
quantitation report; quantitation report for other compounds found in 
sample; spectra: enhanced, unenhanced, library display of 3 best fits; 
peak areas). 

2. Concentratton data for 8412-020-5,6 — Well SLP-4B, filter extract 
composite of SLP-4 FBI and .SLP-4 FB2 (data form; Table 2, RIC; RT 
diagnostic report; RP diagnostic report, RT quantitation report; RP 
quantitation report; quantitation report for other compounds found in 
sample'; spectra: enhanced, unenhanced, library display of 3 best fits; 
peak areas). 

556 Clyde Avenue, RO Box 7555, Mountain Vle«v;CA 84030 (415)064-3200 %lex: 34-6381 TWX; 010-7786593 



USEPA 
8412-020A 
Page 2 of 2 

Please note that the DFTPP, solvent blank and GC/MS standard data for 2/6/85 
and 2/10/85 have been submitted in the Acurex reports 8412-018A and 8412-026A, 
respectively. The chain of custody forms have been submitted on April 1, 1985, 
with the results of the cartridge analysis. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Paul Bitter 
EPA Region V 

Gail Lowry 
Minnesota .Pollution Control Association 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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Carbazole 
4-Hydroxyb1pheny1 
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Field Surrogates 
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Carbazole-d3 
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Carbazole 
4-Hydroxyb1pheny1 
l-Waphthylamine 
Acrldlne 
112 t3-Tr1inethy'1benzene 
Quinollne 
2,3,5-Trlmethylphenol 
3-Kethy1-cholanthrene 
7 »12-Dimethylbenz(a)anthracene 
l-Naphtho1 
2,3,4^Trichlorophenol 
2,3,4,5-Tetrach1oropbeno1 
4-Ani1nob1pheny1 
Thiophene 
13H-01benzo(B,1)cBrbazo1e 

Field Surrogates 
Acenaphthene-d20 
Pyrene-Dio 
Perylene-di2 
Naphthalene-dg 
Phenol"ds 
CarbazGle-d3 
Benzo(a)pyrene-di2 
2*NaphthylBni1ne-d7 
QuIncline-d; 
D1benzo(a,h)Bnthracene-d22 
l,2-lenz(a)anthracene-di2 

Laboratory Surrooatoes 
Naphthol-d/ 
Acr1d1ne-d9 
Pyridine-d5 
Chrysene-di2 
Fluoranthene-d^o 
lcnzo(e]pyrene-d22 

cn 

hJD 

M/V 
fJPt 

US 

n 

51. S 

51. 
51. o 

1^5 
^0. (o 

MS 

C^] pj . 
105 

Percent Recovery 

7<b 

lolo 

77 

Bl 

Percent Recovery 

^1.1 7r •— 
5o.o /oo 

9(. 
So. •/ lo) 

NA - Not able to tec by fiC/NS 
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/S ACUREX 
Corporation 

Energy & Environmental Division 

Mr. Curtis Ross July 9, 1985 
USEPA Region V Acurex ID#: 8412-027A 
536 South Clark Street Project: SAS 1141E 
Central Regional Laboratory 
10th Floor 
Chicago, IL 60604 

Subject: Results of GC/MS Analyses for Well W-40 
Filter Extracts, Tasks 4 through 7 

Enclosed please find the results of the GC/MS analyses for Well W-40. The well 
was sampled on December 12-13, 1984 In duplicate; the two samples are 
Identified as W-40A (Vsampled = L) and W-40B (Vjampled = 163.2 L). The 
two filters for sample W-40A were Identified as W-40 FAl and W-40 FA2 and were 
extracted together In a soxhlet extractor with methylene chloride. The two 
filters for sample W-40B were Identified as W-40 FBI and W-40 FB2 and were also 
extracted together In a soxhlet extractor with methylene chloride. 

Analyses were performed as specified In SAS 1141E protocol with various 
modifications Identified In Acurex's letter dated January 3, 1985. Results are 
reported" In yg per filter. The following Is a list of deliverables: 

1. Concentration data for 8412-027-3,4 ~ Well W-40A, filter extract composite 
of W-40 FAl and W-40 FA2 (data form; Table 1, RIC; RT diagnostic report; RP 
diagnostic report, RT quantitation report; RP quantitation report; 
quantitation report for other compounds found In sample; spectra: 
enhanced, unenhanced, library display of 3 best fits; peak areas). 

2. Concentration data for 8412-027-5,6 — Well W-40B, filter extract composite 
of W-40 FBI and W-40 FB2 (data form; Table 2, RIC; RT diagnostic report; RP 
diagnostic report, RT quantitation report; RP quantitation report; 
quantitation report for other compounds found In sample; spectra: 
enhanced, unenhanced, library display of 3 best fits; peak areas). 

3. Concentration data for 8412-026-7 — Method blank for soxhlet extraction 
(data form, RIC, RT diagnostic report, RP diagnostic report; RT 
quantitation report; RP quantitation report). Method blank was obtained by 
spiking 50 yg of the field surrogates and laboratory surrogates directly 
onto two Teflon filters (a 5 y and a 20 y filter) and extracting the 
filters with methylene chloride In a soxhlet extractor. 

555 Clyde Avenue. PO Box 7555. Mountain View. OA 94039 (415) 964-3200 Telex 34-6391 TWX 010-7796693 



USEPA 
8412-027A 
Page 2 of 2 

Please note that the DFTPP, solvent blank and GC/HS standard data for 2/12/85 
have been submitted in the Acurex report 8412-003. The chain of custody forms 
have been submitted on April 26, 1985, with the results of the cartridge 
analysis. 

Sincerely, 

Viorica Lopez-Avila, Ph.D. 
Technical Director 

VLA/ats 

Enclosures 

cc: Dr. Brenda Kimble 
Amphion Associates 

Linda Haas Boynton 
Sample Management Office 

Data Audit Staff 
EMSL - Las Vegas 

Paul Bitter 
EPA Region V 

Gail Lowry 
Mijinesota Pollution Control Association 

These results were obtained using accepted laboratory practices; the liability 
of Acurex Corporation shall not exceed the amount paid for this report. 
In no event shall Acurex be liable for special or consequential damages. 
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CBrbazole Ml> 
4-Hydroxyblphenyl 
l-Naphthylamlne 
Acrldlne 
1.2.3-Trlmethylbenzene 
Quinollne 
2,3,5-Trlmethylphenol 
3-Kethy1-cholanthrene 
7,12-D1methy1benz(a}anthracene 
l-Naphtho1 
2.3.4-Tr1ch1oropheno1 
2 »3,4,5-Tetrach1oropheno1 
4-Ain1 nob 1 phenyl 
Thiophene 
13H-01benzo(a,1)CBrbazo1e tJf\-

Fleld Surrogates Percent Recovery 
Acenaphthene-dio Zin 75 
Pyrene-Djo ^1 
Perylene-di2 51.s llC> 
Naphtha1ene-ds 37. t> IS-
Phenol-d5 5b. / loo 
Carbazole-d3 s-i 
Benzo(a)pyrene-dx2 5"M.3 10? 
2-Naphthy1ain1ne-d7 NJS --

Quinollne-d; Sro 
D1benzo(a,h]anthracene-dx2 33-5 sr 
1,2-Benz(a)anthracene*dx2 MS — 

Laboratory Surrooatoes Percent 1 
Naphthol-d; 35? • nsL 
Acridlne-dg ^^oS 
Pyr1d1ne-d5 
Chrysene-dx2 
Fluoranthene-dxo 'f3.7 
Banzo(e)pyrene-dx2 (>T(o i3r 

NA - Not able to see by 6C/HS - Cljo^r 
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CarbBzole 
4-Hydroxyb1pheny1 
1-Naphthylaim'ne 
Acrldlne 
1.2.3-Trlniethylbenzene 
Quinollne *' 
2,3,5-TrImethylphenol 
3-Nethyl-cholanthrene 
7,l2-0iniethy1benz(a}anthracene 
l-Naphtho1 
2.3.4-Trich1oropheno1 
2,3,4,5-Tetrach1orophenol 

U) 

KJD 

C^) 
%5 

4-Aininob1pheny1 ' f 

Thiophene 
]3H-D1benzo(a,1)carbazo1e 

Field Surrogates Percent Recovery 
Acenaphthene-dio 39.7 79 
Pyrene-Ojo 
Perylene-di2 HI 
Naphthalene-dg es-
Phenol-ds 5^S.2. ll(o 
Carbazole-d3 
Benzo(a]pyrene-di2 
2-Naphthylain1ne-d7 vs .— 

Quinollne-d; 
D1benzo(a,h)anthracene-di2 SV./ 
l,2-Benz(a)anthracene-di2 MS 

Laboratory Surroaatoes Percent Recovery 
Haphthol-d; 39. V" 7? 
Acr1d1ne-d9 Ho,C, 
Pyr1dine-d5 
Chrysene-di2 9ay 
F1uoranthene*d|o 
Benzo(e)pyrene-di2 73.3 HI : ' 

HA - Hot able to tee by 6C/HS 

^ GCJHS S-fJl-
MS _ n*jo*H CoJ ta 4^ 
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Carbazole 
4-Hydroxyb1phenjr1 
1-Naphthy1amine 
Acridine 
1.2.3-TrImethyIbenzene 
Quinollne 
2,3,5-Trlmethylphenol 
3''Nethy1 -chol anthrene 
7,12'Dimethylbenz(a)anthracene 
l-Naphtho1 
2.3.4-Trlchlorophenol 
2,3,4,5-Tetrachiorophenol 
4-Am1nob1pheny1 
Thiophene 
13H-D1benzo(a,1)carbazo1e 

CD 

ND 

Ni/V 
MA-

C') 
• 9 

C>) 255 

Field Surrogates Percent Recovery 
Acenaphthene-dxo 3^-7 "77 
Pyrene-Dio B\ l(o 
Perylene-dj2 5-5-.^ III 
Naphthalene-dg Va.-7 8'S' 
Phenol-dg 59.1 II? 
Carbazole-dg 1o 
Benzo(a)pyrene-dx2 
2-Naphthy1amine-dy hSS 
QuInoHne-d; ?S 
D1benzo(a,h]anthracene-di2 32-3 (>r 
1,2-Benz(a)anthracene-dx2 MS — 

Laboratory Surrooatoes 
Naphthol-d; 
Acrldlne-dg 
Fyrldlne-ds 
Chryscne-d|2 
Fluoranthane-djo 
Benzo(a)pyrana-di2 

HA - Hot able to tee by 6C/NS 

GC/HS S'fJl 

Percent Recovery 
37. CP 7r 
37.2 1? 
AJA- — 



Modifications to the EPA-Protocol 
for Project SAS 1141E (Reilly Tar Study) 

1. Table 1.1, page 3, has been modified as follows: 

a. Volatile organic analyses have been deleted. 

b. A tar sample from W23 will be analyzed for semivolatile organics only. 

c. The following well samples will be sampled: SLP8; SLP15; SLP4; SLP6: 
W23; W24; W40; W48; W14; W133. 

d. Each sample will consist of the dissolved organics phase (collected on 
resin cartridges) and the particulate matter (collected on teflon 
filters); grab samples will also be taken at some of the wells. 

2. Table 4.4, page 37; Acurex has purchased the standards listed in the 
attached Table 4.4 which will be used for confirmation and quantitation of 
compounds detected in the samples. 

3. Table 4.5, page 39; the deuterated compounds listed in the attached Table 
4.5 will be used in this study as field surrogates, laboratory surrogates 
and internal standard. 

4. Section 6, page 64; 5 bed volumes of tetrahydrofuran containing 0.1% (v/v) 
concentrated hydrochloric acid is replaced with 350 ml acetone/methylene 
chloride (20:80). Cartridge elution is done at 5 mL/min. until 350 ml of 
acetone/methylene chloride (20:80) are pumped through the cartridge. 
Cartridges are eluted in the reverse direction of sampling. 

5. Page 87, Section 6.2; slurry 90 g of XAD-4 and 60 g of XAD-8 manually. Do 
not use a glass rotary blender since this might fracture the resin 
particles. Cjs-resin will not be subjected to the resin cleaning 
procedure. 

6. Page 87, second paragraph; after cleaning the resins with methylene 
chloride, and when no contaminants are observed by GC/MS, the resin is 
removed from the soxhlet extractor and washed three times with 50 ml 
tetrahydrofuran/water (50:50). Finally the resin is stored in 
tetrahydrofuran water (50:50). 



7. Column packing procedure described in Section 6.3, page 87, is replaced by 
the step-by-step procedure given below: 

Clean cartridge with organics-free water followed by acetone, 
CH2CI2 

Put Teflon tape on the large threads of cartridge end fittings 

Assemble rear end fitting to the cartridge 

Add 1.5 mL dry CiB'i^everse phase resin 

Add approximately 3.4 ml H20/tetrahydrofuran (90:10) 

Apply suction from aspirator to end of cartridge and add well-mixed 
resin slurry 

Tap side of cartridge for several minutes to compact the resin bed 

Continue to add resin mixture until cartridge is full 

Clean all mating surfaces of resin particles 

Add upper 0-ring 

Assemble front end fitting and Teflon filter 

Flush cartridge with 100 ml H2O using HPLC; if shrinking of the resin 
bed is noticed add more resin. Cap cartridge with Teflon filled 
ferrules. 

8. Section 6.4 - Comment 4 applies to Section 6.4 also. 



Table 4.4 Target Semivolatile Compounds 
for Identification and Quantitation 

2,4,5-TrichTorophenol 
2,3,4,5-Tetrachlorophenol 
2.3.4-Trichlorophenol 
2.3.5-Trichlorophenol 
2.3.6-Trichlorophenol 
Carbazole 
Acridtne 
Indene 
Quincline 
13H-Dibenz(a,i)carbazole 
Aniline 
2-Aminobiphenyl 
4-Aminobiphenyl 
2,4,6-Trichlorophenol 
3,4,5-Trichlorophenol 
1.2.3-Trimethylbenzene 
1.2.4-Trimethylbenzene 
Mesitylene 99 
Thiophene 
2,3-Benzofuran 
2-Hydroxybiphenyl 
4-Hydroxybiphenyl 
1-Naphthylamine 
a-Naphthol 
B-Naphthol 
2.3.5-Trimethylphenol 
2.3.6-Trimethylphenol 
2,4,6-Trimethylphenol 
3-Hethylcholanthrene 
7,12-Dimethylbenz(a)anthracene 
1,2,6,7-Dibenzopyrene 
3,4,9,10-Dibenzopyrene 
1,2,4,5-Dibenzopyrene 



Table 4.5: Isotopically-labeled Standards for Semi-volatiles Analysis 

a) Field Surrogates 

Phenol-ds 
Z-Naphthylamine-dy 
Quinoline-dy 
Carbazole-d3 
Naphthalene-da 
Benzo(a)pyrene-di2 
Acenaphthene-djo 
Pyrene-diq 
Perylene-di2 
Dibenz(a,h anthracene-di2 
Benz(a)anthracene-d22 
Benzo(b)fluoranthene-di2 

b) Laboratory Surrogates 

Naphthol-da 
Aniline-ds 
Acridine-dg 
Pyridine-dg 
Benzo(e)pyrene-di2 
Chrysene-di2 
Fluoranthene-djo 
Indeno(l,2,3cd)pyrene-di2 

c) Internal Standard 

Anthracene-djo 



SAMPLING PROTOCOL FOR POLLUTANT SOURCE 

IDENTIFICATION STUDY SAS 1141-E 

Overview 

The U.S. Department of Justice and the U.S. Environmental Protection Agency 

are currently pursing litigation against Reilly Tar and Chemical Company whose 

activities have resulted in the disposal, leaching, and migration of hazardous 

and other chemical wastes into the ground and waters in and around the City of 

St. Louis Park, Minnesota. 

The U.S. Department of Justice and the U.S. Environmental Protection Agency 

(EPA) have requested a pollutant source identifcation study involving the 

collection of samples from specially selected sites and the analysis of these 

samples by rigorously and legally defensible methodologies. 

This protocol is written to be used in conjunction with the analytical/ 

project protocol developed earlier for this project. Specifically, this 

protocol describes the method that will be used in the field to obtain water 

samples from the Prairie du Chien aquifer. 

The collection of samples will utilize state of the art field concentration 

techniques that will allow for the measurement of sub part-per-billion levels 

of organic pollutants. These pollutants will be concentrated on cartridges 

prepared for this purpose under the analytical/project protocol. Using the 

same protocol, the contaminants will be subsequently removed from the 

cartridges and analyzed. 



SANPLING PROTOCOL FOR POLLUTANT SOURCE 

IDENTIFICATION STUDY SAS 1141-E 

General Information 

As with all carefully undertaken studies in trace organic analysis of 

environmental samples, appropriate field controls will be incorporated for 

quality assurance purposes, in addition to maintaining a strict 

chain-of-custody protocol so as to provide the vigorous and legally-defensible 

data that are required for this litigation. 

The key area that must be addressed in this scientific study is the 

preparation and analysis of samples that are suitable, both qualitatively and 

quantitatively, for the designated purpose and which represent as far as 

possible the nature of the material as it occurs in the environment. . The 

sampling procedures that will be used are significantly different from 

standarized methodologies (as used for Priority Pollutant analysis, for 

example). This study will utilize a novel field sampling system, but one 

scale-up experiment remains to be done before this can be fully adapted for 

collection of these particular samples, and it is necessary that this 

experiment be completed prior to the use of the system for collection of the 

actual environment samples for analysis. 

In the interest of timely completion of this project, the application of 

this protocol will be limited to one type of sample: a sequence of water 

samples primarily from the Prairie du Chien aquifer. 

The purpose of this document is to provide a set of procedures for the 

field operations required to obtain samples, to document the effectiveness of 

the sampling technology, and to maintain a strict chain-of-custody program. 

The components of this protocol are as follows. 



SAHPLING PROTOCOL FOR POLLUTANT SOURCE 

IDENTIFICATION STUDY SAS 1141-E 

Sampling Sequence 

In general, samples will be collected by sampling from clean wells first 

and moving progressively to dirtier wells. This technique minimizes the threat 

of cross contamination through exposure to contaminated equipment. 

Nonetheless, sampling equipment will be thoroughly cleaned'between sample 

sites. 

In this sampling protocol there are only two exceptions to the "Clean to 

Dirty" rule. Well SLP 15 will be sampled before SLP4 and SLP 6. This is due 

to the need to conduct a field breakthrough study on a well that has known 

contamination. Also, Well W23 will be sampled before Well W24. This is due to 

the difficulties imposed by outdoor sampling in winter conditions and due to 

the location of W24. A tentative schedule is presented in Figure 1. 

S ̂  



Figure 1 

Nominal Sampling Schedule 

Well f Set Up Sample Hove Activity 

SLP 8 

SLP 15 

Day 2 

Day 3 

Day 2-3 

Day 3 

Breakthrough Study 

Breakthrough Study 

SLP a 

SLP 15 

Day 4-5 

Day 4 

Day 6 

Day 6 

Sampling 

Sampling 

SLP 4 

SLP 6 

Day 6 

Day 6 

Day 7-8 

Day 7-8 

Day 9 

Day 9 

Sampling 

Sampling 

U40 Day 10 Day 11 Day 12 Sampling 

U23 Day 12 Day 13 Day 13 Sampling 

W24 Day 14 Day 14 Day 15 Sampling 



SANPLING PROTOCOL FOR POLLUTANT SOURCE 

IDENTIFICATION STUDY SAS 1141-E 

Cleaning Procedure 

Teflon Hanlfolds 

1. Hot detergent water 

2. Pump detergent solution through tubing for 2 minutes 

3. Pump hot water through tubing for 2 minutes 

4. Pump HPLC water through tubing for 2 minutes 

5. Flush with acetone 

6. Air or blow dry with nitrogen 

7. Rinse with HPLC water 
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SAMPLING PROTOCOL FOR POLLUTANT SOURCE 

IDENTIFICATION STUDY SAS 1141-E 

Chain of Custody Procedures 

Chain of Custody must be maintained throughout the project in order for 

the sample results to be admissable as evidence in court. The following 

procedures will be observed to insure that Chain of Custody will not be broken. 

I. During Sample Acquisition 

During sample acquisition, the sampling area will either be continuously 

monitored by authorized personnel or will be in a secured (locked) area where 

access is limited to authorized personnel. 

The following definitions apply. Authorized personnel are those employees 

of Acurex Corporation, Minnesota Pollution Control Agency, or Saint Louis Park 

City that are specifically assigned to this project and whose names appear on a 

list compiled and controlled by the Acurex Field Manager or his designated 

representative. 

An area will be considered to be continuously monitored if access by 

unauthorized personnel cannot be made without observation or knowledge of 

authorized personnel. 

An area will be considered to be secured if it is locked in such a way 

that only authorized personnel can gain entry. 

In any event, once sampling has begun every person entering and leaving 

the area will be required to sign in and out using the form shown in figure 2. 

At the time of sampling, the person Initiating the sample will begin a 

Chain of Custody document shown in Figure 3. Each person having custody of the 

sample from this time until receipt at the lab will be recorded by signature 

and date. 



II. During On Site Storage and Shipping 

Once sampling Is complete all components of the sample such as liquids, 

particulate filters, resin cartridges and the like will be kept In locked 

containers. Access to these containers will be limited to Acurex employees. 

Only Acurex field personnel and Acurex sample control personnel-will have keys 

to these containers. 

In addition, EPA Chain of Custody Seals will be used on all sample 

containers during shipment. 

III. Upon Receipt at Laboratory 

Upon receipt at the laboratory locked shipping containers will be 

Inspected for signs of tampering. The contents will then be Inventoried 

against Chain of Custody documents. Finally, each sample will be assigned a 

unique laboratory I.O. number and stored In a secured area. Chain of Custody 

records will be kept on file at Acurex for 1 year. 
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PROJECT SAS 1141-E 
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Sep-pak Method 

Each sep-pak cartridge is eluted with 10 mL THF containing O.IX HCl (cone), 

The THF is concentrated down to 1 mL on a hot plate using N^ and 10 pL 

aliquot is injected into the HPLC. 

Note: 

- After injecting sample, keep syringe in water because HCl might cause 

syringe to freeze. 

- Save al2 sep-pak extracts since they may be analyzed in the lab again. 

- Recap all vials 

- Do not inject more than 15 pL since THF may cause shift in retention 

time. 

Recovery data at 10 pg per sep-pak cartridge for PAHs is between 66 and 

97%. Ue have not determined what the values are for specific compounds. 

Chromatograms attached for: 

1. 1 ng/pL PAH standard 10 pL injection 

2. 1 ng/pL PAH standard 1 pL injection 

3. THF/O.IZ HCl blank 
(10 p cone to 1 mL) 

4. Sep-pak blank 
(100 pL water passed through sep-pak; eluted with 10 mL THF/HCl) 

5. PAH standard eluted from sep-pak 
Spike level 10 pg per cartridge 
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